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(57) Abstract 

A compound of tfie formula Al-X.(CH2)n-0-A2-A3-CO.R2 (I) or a tautomeric form thereof and/or a pharmaceuticaUy 
accepteble salt thereof, and/or a pharmaceutically acceptable solvate thereof, wherein: A» represents a substituted or unsub- 
stituted aromatic heterocyclyl group; A^ represents a benzene ring having three optional substituents; A3 represents a moie- 
ty of formula -(CH2)in-CHR^- wherein R« represents a halogen atom or a moiety of fonnula S(0)pA4 wherein A^ represents 
hydrogen, substituted or unsubstituted alkyl, aryl, aralkyl, alkylcarbonyl or an aromatic heterocydyl group and p represents 
zero or an integer 1 or 2 and m represents zero or an integer in the range of from 1 to 5, or A3 represents a moiety of formula 
-CH «= CRi- wherein Ri is as defined above; R2 represents OR3 wherein R3 represents hydrogen, allqrl, aryl or aralkyl, or R2 
represents -NR^R^ wherein R^ and R5 each independently represent hydrogen or allcyl or R^ and R5 together with the nitrog- 
en atom to which they are attached form a heterocydic ring; X represents O, S or NR wherein R represents a hydrogen at- 
om, an alkyl group, an aqrl group, an mlkyl group wherein die aryl moiety be substituted or unsubstitated, or a substi- 
tuted or unsubstituted aiyl group; and n represents an integer in the range of from 2 to 6; a process for the preparation of 
such a compound, a pharmaceutical composition comprising such a compound and the use of such a compound and com- 
position in medicine. 
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HETEROCYCLIC COMPOUNDS AND THEIR USE IN THE TREATMENT OF TYPE-II DIABETES 

This invention xelates to certain novel compounds, to a process tor preparing 
soch conqiounds, to pharmaceutical conq}ositions containing such oonqiounds and to 
S die use of such compounds and compositions in medicine. 

European Patent Applications, Publication Numbers 0008203, 0139421, 
0155845, 0177353, 0193256, 0207581, 0208420, 0306228 and International Patent 
Application Publication No. WO 9101337 relate to thiazolidinedione derivatives 
which are disclosed as having hypoglycaemic and hypolipida^c activiQf. C3icm. 
10 Pharm. Bull 1982, 30 (10) 3580-3600 relates to certain thiazolidinedione derivatives 
having hypog^ycaenuc and hypolipidaenuc activities. Chcm. Pharm. Bull 1982, 30 
(10) 3563 also relates to certain ethyl 2-chloio propionate doivatives having 
hypoglycacmic and hypolipidaenuc activities. 

It has now surprisingly been discovered tiiat certain novel ce-thiocarbonyl and 
IS a-halocarbonyl derivatives show good blood-glucose lowering activity and are 

therefore of potential use in the treatment and/or prophylaxis of hsrperglycaemia and 
are of particular use in the treatment of Type n diabetes. 

These con:qK>unds are also indicated to be of potratial use for the treatment 
and/or prophylaxis of other diseases including hyperlipidaemia, hypertension, 
20 cardiovasculiur disease and certain eating disorders. 

Accordingly, the present invention provides a compound of formula Q): 



25 



A— X (CH2)„— O ^a"" —cob'' 



(D 



or a tautomeric form thereof and/or a pharmaceutidally acceptable salt tha:eof, and/or 
a pharmaceutically acceptable solvate thereof, wherdn: 
Al rqiresents a substituted or unsubstituted aromatic heterocyclylgroup; 
rqiresents a benzene ring having three optional substituents; 

30 a3 represrats a moiety of formula •(CH2)in-CHRl- wherein r1 represents a halogen 
atom or a moiety of formula S(0)pA^ wherein A^ represents hydrogen, substituted or 
unsubstituted alkyl, aryl, aralkyl, alkylcarbonyl or an aromatic heterocyclyl group and 
p represents zero or an imeg^ 1 or 2 and m represents zero or an integer in the range 
of from 1 to 5, or A^ represents a moiety of formula -CH=CR1- wherein is as 

35 defined above; 

r2 represents 0R3 whwein r3 represents hydrogen, alkyU aryl or aralkyl. or r2 
represents-NR4R5 wherein R"* and r5 each independentiy represent hydrogen or 
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allgrl or and ttigethcr vdth the luttDgen atom^ 
heterocyclic ring; 

X lepxesems O, S or NR wherein R rq)iesents a hydrogen atom, an alkyl grotq>, an 
acyl group, an aiaUcyl group wherein the aryl moiety may be substituted or 
5 unsubstituted, or a substituted or unsubstitutedarylgcou]^ and 
n represents an integer in the range of from 2 to 6. 

Suitable aromadc hetcrocyclyl groups include substituted or unsiibstituted, 
single or fused ring aromadc heterocyclyl groups comprising up to 4 faetero atoms in 
each ring selected from oxygen, sulphur or nitrogm. 
10 Favoured aromadc heterocyclyl groups include substituted or unsubsd 

single ring aromatic het^ocyclyl groups having 4 to 7 rutg atoms, preferably 5 or 6 
ringatoms. 

In particular, the aromatic heteroQrclyl gtoi^ cotbprises i, 2 or 3 heti»>atoms, 
espedally 1 or 2, selected ficom oxygoi, sulphur or nitrogen. 
15 Suitable values for Al whenit represmts a 5- mraibered aromatic 

heterocyclyl group include tiiiazolyl and oxazolyl; especially oxazolyl. 

Suitable values for when it represents a 6- membered aromatic 
he^xxyclyl group include pyridyl or pyrimidinyl. especially pyridyL 
A particular pyridyl group is a 2-pyridyl group. 
20 Pteferably, A^represratsam(netyofformula(a),Cb)or(c): 



(a) (b> (c) 

wherein: 

R^ and R^ eadi independenfly represents a hydrogen or halogen atom, an 
25 alkyl or altoxy group or a substituted or unsubstinited aryl group or when R^ and r7 
are each attached to adjacent carbon atoms, tfien R^ and R'' togedier with die carix)n 
atoms to which they are attached ifonn a benzene ring wherein each carbon atom 
represented by R^ and R*^ together may be substituted or unsubstituted; and in die 
moiety of formula (a) 
30 represents oxygen or sulphur. 

Aptiy, a1 represents a moicQr of the abovedefined formula (a). 

Apfly, a1 represents a moiety of die abovedefined formula (b). 

Aptiy, A^ represents a moiety of the abovedefined formula (c). 
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In one favoured aspect r6 and r7 together rqiresent a moiety of fonnula (d): 




wherein R» and R^* each independendy represent hydrogen, halogen, substitoted or 
unsubstituted alkyi or alkoxy. 
5 Suitably. r8 and r9 each independently resent hydrogen, halogen, alkyl or 

alkoxy. Favourably. R* represents hydrogen. Favourably, r9 represents hydrogen. 
Preferably, r8 and R^ bodi represent hydrogen. 

In a further fevoured aspect R^ and R*' each independendy represent 
hydrogen, alkyl or a substituted or unsubstituted phenyl group and more favourably. 
10 r6 and r7 each independendy represent hydrogen, allqrl or phenyl. 

Rnefiaably. for die moiety of formula (a). r6 and r7 wgedier represent die 
moiety of fonnula (d). 

Pteferably, for the moieties of formula (b) or (c), R^ and r7 bodi represent 
hydrogen. 

Favoured optional substituents for a2 are selected ftom die group consisting 
of halogen, substituted or unsubstituted alkyl and alkoxy. 
Favourably. represents a moieQ^ of formula (e): 



(c) 



wherein rW and r1 1 each independendy represent hydrogen, halogen, substituted or 
unsubstituted alkyl or alkoxy. 

Suitably. rIO and r1 I each independendy represent hydrogen, halogen, alkyl 
25 or alkoxy. Preferably. rIO and r1 1 each represent hydrogen. 

In one aspect, X represents O. In a further aspect, XtqwesentsS. Inyeta 
fimher aspect, and preferably. X represents NR. 

Suitably. a3 represents -CH=CR»-. Preferably. A^ represents 
-(CH2)m-CHRl. 

30 '^cnRl represents halogen examples include fluorine, chlorine, bromine and 

iodine, preferably chlorine. 

Preferably. r1 rqnesents a moiety S(0)pA^. 
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When icpxesents alk^ suitable al^yl groups are €^.5 alkyl groups such as 
mediyl and propyl; an example is methyl; an example is iso propyL 

When is substituted allqrl, pardcular substitutuents for the alkyl group 
include OH, alkoxy or a moieiy -NR^^ , wherein and each independently 
5 represents hydrogen or alkyl or R^ and R^ together with the nitrogen atom to which 
they are attached form a 5- or 6- membered heterocyclic ring, or a moiety of formula 

*CO wherein represents OH^ alkoxy or a moie^ of the above defined formula 
-NRSRt. 

Generally when is substituted alkyl, die substituent is attached to a 
10 termiiiaL carbon atom of fheall^l group. 

An exaixq)le of a subsdtuted alkyl group represented by A4, includes 
<CH2)wNR^^ wha^ran w is an integer in the range fixmi 2 to 6, preferably 2, and 
and R^ are as defined above. 

When A* represents aryl, itis generally phenyl. Examples of substiments for 
X5 aryl groups rqiresented by A^ include alkyl, alkoxy and halogen,^ for example methyl, 
metfaoxy and chloride; phenyl subsdtuents are usually subsdtuted at the 4 * posiddn 
on the phenyl ring. 

When A^ is an aromadc hetoocyclic group,suitable groups include diose 
described herein for A^, especially moiety (c), for example 2-pyridyL 
20 Examples of alkylcarb(mylgroiq)s represented by A^ include metfaylcarbonyL 

Favoured values of A^ include methyl, propyl, an «ample bdng iso propyl, 
phMiyl and -CH2CH2NH2. 

Pre&red values of A^ are iso propyl and phenyl. 

Suitably, R^ represents OR^ , Suitably, R^' rqiresents -NR'^R^ wherdn R* 
25 ahdR^ axe as defined above. 

Suitably, R^ rq)resents hydrogen or alkyl. 

When R^ is allqrl it is suitably C^^g alkyl, for example mediyl or ethyl 
Suitably, R^ and R^ each independendy represent-hydrogen or C^g alkyL 
When *NR4r5 or -NR^R^ represents a heterocyclic ring, favoured 
30 heterocyclic rings are saturated or unsaturated, fused or inonocyclic'heterocyctic rings 

comprising 5^ 6 or 7 ring atoms and opdonally comprising 1 or 2 addidonal hetmn 

atoms, selected ftom O^S or N, in each ring. Favoured rings are samrated rings. 

Favoured rings are monocyclic rings. Favoured, addidonal hetero-atoms are N or O. 

Exaniples of such hetenxyclic rings include N- pyrrolicfinyl, N-pipaidinyl and N- 
35 morpholinyL 

Furdier examples of NR^R^ include NH2 and N(CH3)2.. 

Suitably, R represents hydrogen or alkyL 

When R is acyl, suitable acyl groups include acetyl 
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Sidtably, m represents 1. 

Suitably, n rqiresents 2. 

Suitably, p rq)iesrats zero or 2. 

Ptefeiably, p represents zero. 
5 As indicated above, a compound of formula (I), and tfie phaimaceutically 

acceptable salts thoeof, may exist in one of sev^ tautomeric forms, all of which are 
encompassed by the present invention as individual tautomeric fomis or as mixoires 
thereof. TTie compounds of formula (I) may contain at least one chiral carbon, and 
hence they may exist in one or more stereoisomeric forms. For exanq}le, the CHRI- 
10 carbon atom is a chiral carbon. In addidon, when represents a moiety of foraiula 
-CH=CR1- die compounds of formula (I) exist as geometric isomers. The present 
invention encompasses all of the stereoisomeric forms of Ac compounds of formula 

(I) and Ae pharmaccutically acceptable salts thereof, whedicr as individual 
stereoisoma:s or as mixtures of isomers, including racemates. 
15 Suitable subsdtuents for any heterocyclyl group include up to 4 substituents 

selected from the group consisting of: alkyl, alkoxy. aryl and halogen or any two 
substituents on adjacent carbon atoms, togeAer wiA Ae carbon atoms to which Aey 
are attached, may form an aryl group, preferably a phenylene group, and wherein Ae 
carbon atoms of Ac aryl group represented by Ae said two substituents may 
20 Aonselves be substituted or unsubstituted. 

When used herein, unless oAerwise stated, Ae terai 'aryl' includes phenyl and 
naphAyl; any aryl group mentioned herein may be optionaUy substinited wiA up to 
five, prefjerably up to three, groups selected finom halogen, allgrl, phenyl, alkoxy, 
haloalkyl, hydroxy, amino, nitro, carboxy, alkoxycarbonyl. alkoxycarbonylalkyl, 
25 alkylcarfoonyloxy, or alkylcarbonyl groups. 

When used herein the term 'halogra' nfers to fluorine, chlorine, bromine and 
iodine; preferably chlorine. 

As used herein, alkyl groups, wheAer present alone or as part of oAer groups, 
such as alkoxy, aralkyl or alkylcarbonyl groups, arc alkyl groups having straight or 
30 branched carbon chains, contsdning up to 12 carbon atoms. Thus, smtable alkyl 
groups are Ci-12 alkyl groups, especiaUy Ci^ alkyl groups e.g. meAyl. cAyl, 
n-propyl, iso-propyl, n-butyl, isobutyl or tert-butyl groups. 

Suitable substituents for any alkyl group include Aose indicated above in 
relation to Ae tOTn "aryl". 
35 Suitable acyl groups include alkylcarbonyl groups 

Suitable pharmaceutically acceptable salts include salts of carboxy groups and 
acid addition salts. 
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Suitable phannaceutically acceptable salts of caiboxy groups include metal 
sal^, such as for example aluminium, alkali metal salts sudi as lithium, sodium or 
potassium, alkaline earth metal salts such as calcium or magnesium and ammonium 
or substituted ammonium salts, for example those with lower all^lanuneis such as 
5 triethylamine, hydroxy alkylamines such as 2-hydroxyethylamine, 

bis-(2-hydioxyethyl>-amine or tri-(2-hydroxyethyl)-amine, c^cloalkylamines such as 
bicyclohe?Qrlamine, or with procaine, dibenzylpiperidine, 
N-benzyl-P-phenethylanune, dehydroabietylamine, N,N*-bisdehydroahictylamine, 
glucamine^ N-methylglucamine or bases of die pyridine type such as pyridine, 
10 collidine, quinine or qtunoline. 

Suitable acid addition salts include phannaceutically acceptable inorganic salts 
such as the sulphate, nitrate, phosphate, borate, hydrodiloride and hydrobiomide and 
pharmajceudcally acceptable oiganic acid addition saljts such as acetate laitcate, 
maleate, citrate, succinate, benzoate, ascorbate, methane-suiphcmaie, ct-telo glutaia^e 
15 and a-^ycerophosphate. 

Suitable phamiaceutically acceptable solvates include hydrates. 
In a further aspect the present invention also provides a process for the 
preparation of a compound of formula (I), or a tautomeric form tfa^^f, and/or a 
phamiaceudcaUy accq)table salt thereof, and/or aphamiaceutically acceptable 
20 hy(ka^ th^eof, which process comprises rtai^g a compound of formula (^): 

fP-a— A— caR* 

en) 

25 whCTcin r1, r2, and A^^ are as defined in relation to formula 0) and R^^is a 
moiety convertible to a moiety of formula (Q: 

ALXKCH2)n-0« 

30 wherdn A^, X and n are as defined in relation to formula (I), with an appropriate 
rcagMit c^bleof converdngR^ to the said moiety (0 and thereafter, if required, 
carrying out one or more of the following opdonal steps: 

(i) conv^ting a compound of fonnula to a further onnpound of formula Q); 

(ii) removuig any necessary protecting group; 

35 (iii) prq)aring a pharaiaceuticaUy accepta^ble salt of die compound 
and/or a pharmaceutically acceptable solvate thereof. 
Suitably, R^ represents HX-(CH2)n-0- wherein X and n are as defined in 
relation to formula (I), or represents OH. 
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Preferably, Ra represents OH. 

When Ra is HX-(CH2)n-0-, an appropriate reagent capable of convening R* 
to a moiety (f) is a compound of fbmiula (HI): 



5 A^-R^ (m) 

wherdn is as defined in relation to formula (I) and represents a leaving group. 

A suitable leaving group RX includes a halogen atom, preferably a chlorine or 
bromine atom, or a diioalkyl group for example a thiomethyl group. 
10 When Ra is OH, an appropriate reagoit is a compound of formula (IDA): 

A— X— (CHj)„— or' 

(niA) 

whernn A^, X and n are as defined in leladon to formula (J) and KV iqnesents a 

15 leaving group, such as a tosylate or mesylate group. 

The reaction between Ae compound of formula (II) and die appropriate 
reagent may be carried out under conditions suitable to the particular compound of 
formula (IQ and die reagent chosen: For example the abovementioned reaction 
hetwctn a compound of formula (H) wherein Ra represents HX-(CH2)n-0- and the 

20 compound of formula (III), may be carried out m any suitable solvent, for example 
dimediylfotmanude. at a temperanire which provides a suitable rate of formation of 
die compound of fonnula (I), for example at an elevated tanpoatore in die range 
finom 500C to ITXPC, preferably in the presence of a base such as sodium hydride. 
When Ry in the reagent of formula (EIA) rqiresents a leaving group, such as 

25 a tosylate or mesylate group, the reaction between die compound <rf formula (IIIA) 
and die compound of formula (II) wherein Ra is OH may be carried out in an aprotic 
solvent, such as dimetfiylformamide, at a low to an elevated temperature, for example 
in die range from SQOC to 120OC; for example at 80°C. and preferably in die presence 
of a base, such as sodium hydride. 

30 When RY in die reagent of formula (IIIA) represents a hydrogen atom^ die 

reaction between die conqxmnd of formula (IIIA) and die compound of formula (D) 
wherran Ra is OH is conveniently carried out in the presence of a suitable coupling 
agen^ a suitable coupling agent being provided by die&ylazodicarboxylate and 
triphenylphosphine. The coupling reaction may be carried out in any suitable solvent 

35 at a low to medium temperature, for example in tetrahydroforan at a ^perature in 
die range of between 0 and 60OC, conveniendy at ambient temperature. 

A compound of formula (11), wherein A^ represents a moiety of formula - 
(CH2)in-CHRl- wherein r1 represents die above defined moiety S(0)pA4 and m is 



PCr/GB93«W735 

as defined ia lelatioii to formula (I),.inay be prepared by leacdng a coxnpound of 
fonnulaOV): 

1^ A* — (Cty^^CHL— CX)— r"" 

5 (IV) 

wherein and m are as defined in relation to die compound of formula (I), R*^ is a 
moiety or a moiety convertible to a moiety R^, r12 is r2 or a protected form 
thereof and is a halogen atom, with an activated form of a compound of formula 
10 (V): 

RlS(0)pH (V> 

wh^ein R^ and p are as defined in relation to formula (I); and thereafter, if required, 
15 converting a moiety r'^ into a moiety R^ and removing any protecting group. 
A suitable halogen atom is a chlozme atoiiL 
Suitably, r12 is r2 

A suitable activated form of a compound of formula (V) is an anioruc form 
such as a salted form and especially an alkali metal ssdtedform, for example a sodium 
20 salt 

Preferably, in die reaction between the compounds of formulae (EV) and (V) 
Rb is a protecting group. 

The activated form of the compound of formula (V) may be prepared by any 
appropriate conventioiial procedure. For example, the anionic form of die compound 
25 of formula (V) may be prepared by treating the compound of formula (V) witfi a 
base, such as a metal hydride base, for example sodium hydride. 

A compound of formula (II), wherein a3 representsamoiety of formula - 
(CH2)in-CHR^- wherein r1 represrats a halogen atom and m is as defined in relation 
to formula (I), may be prepared from a compound of formula (IV) by converting 
30 into R* and r12^ into R^, as necessary. . . - 

Acotripoundof fomiula (IV) may be prepared by halogenating a compound 
of foimtda (VQ: 

R — (Ctt)„ — CH^ -KJO— 

^5 " (VD 



10 
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wherein A^, r12. ni and are as defined in relation to the conq»und of ibnnula 
(IV), with an qjpropriate halogenating agent; and thereaft^, if required, convoting 
a moiety into a moiety R^ and removing any protecdng group. 

Preferably, die compound of formula (VD is in an activated form, in particular 
5 it is prefoied if the -*CH2' carbon atom is an activated carbon atom. 

A suitable activated form of a conqiound of fonnula (VI) is an ionic form, in 
particular an anionic form. 

The activated form of the compound of fonnula (VQ may be prepared by any 
appropriate convoitional procedure. For example, die anionic form of die compound 
of fcHinula (VI) may be prepared by treating theccnnpound of formula (VI) witfi a 
base such as a metal hydride base, for racample sodium hydride, or a metal amkle 
base, for example a lidiium amide base. One prrfened base is die lithium amide, 
Utiiium diisopropylamide The Uthium amide base is pr^Brabty used in the presence 
of a cbloFosilane such as chlorotrimethylsilane. 
15 The reaction conditions for the halogenation of tiie compound of formula (VI) 

and the naoire of the halogenating agent used are analogous to die conditions used 
and die reagent used for halogenation reactions discussed hereinafter. 

In die above mentioned reactions any moiety R^ may be convoted into a 
moiety R* by die appropriate conventional means, for exaiiq)le when R*> represents 
20 -OH and represents HX-(CH2)n-0- the appropriate conversion may be carried out 
by coupling a compound wherein R^ is OH widi a compound of formula (g): 

RZ-X-(CH2)„^H (g) 

25 wherein X and n are as defined in relation to formula (I) and RZ is a protecting ^up 
and thereafter, if necessary, removing any protecting group. 

TTie last abovementioned reaction is generally carried out in die presence of a 
suitable coupling agent; a suitable coupUng agent being diethylazodicarboxylate and 
tiqihenylphosphine. The coupling reaction may be carried out in any suitable solvent 
30 at a low K> medium temperature, for example in tecrahydrofinan at atemperature in 
the range of between 0 and 60PC 

Generally, for compounds of formula (IV) wherein Ra is OH, Bp is cidier OH 
or a protected OH, such as a benzylated OR 

The compounds of formulae (V) and (VQ are known compounds or they may 
35 be prepared using mediods analogous to diose used to prepare known compounds, in 
particular die compounds wherein R> is OH. m is 1 and r12 is OH are commeicially 
available compounds. The compounds wherein R^^is protected OH may of course be 
prepared by appropriate protection procedures. 
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The compounds of formula (g), are known compounds ot they may be 
prepared using methods analogous to those used to prepare known compounds, for 
example those disclosed in EP0356214. 

A compound of formula (t), wherein iepiesents a moiety of formula - 
5 (CH2)in-CHRl- wherein represents the above defined moiety S(0)p A^ and m is 
as defined in relation to formula CO, or a tautomeric form Aereof » and/or a 
pharmaceutically acceptable salt tfaoepf and/or a pharmaceutically acceptable solvate 
diereof, may also be prepared by reacting a compound of formula (Vn): 

10 A — X (CH^^—O—A (CH^)™— CHl"— CO — r' 

(vn) 

wherein A^, A^, X, m and n are as defined in relation to formula ([)» R^^ is as 
defined in rdation to formula (JV) and represents a leaving group, with a 
15 ccmipound of tiie above defined formula (V); and diereafter if required carrying out 
one or more of the following optional steps: 

® converting a compound of formi:^ (I) into a further compound of formula Q); 
01) removing any protecting group; and 

Qii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 

20 and/or a pharmaceutically acceptable solvate thereof. 

Suitably, jj' represents a halogen atom, generally a chlorine atom. 
The reaction conditions for the reaction between the compounds of formulae 
(V) and (VIQ aie analogous to tiie conditions described hecdxi for tiie reaction 
between the corrqiounds of formulae (IV) and (V). 

25 A compound of formula CI)whmin A3 represents a moiety of fonnula 

(CH2)nrCHR^-^ wherrin R^ represents a halogen atom, or a tautomedc fomi thereof, 
and/or a pharmaceutically acceptable salt tiiereof and/or a pharmaceutically 
acceptable solvate tiiereof, may be prepared by deprotecting a compound of formula 
(VB) wherein R12 is a protected form of R^ and is halogen; and thereafter if 

30 required carrying out one or more of liie following optional steps: 

(i) converting a compound of formula (I) into a further compound of formula ©; 
and 

(ii) preparing a pharmaceudcally acceptable salt of a compound of formula (0 
and/ora pharmaceutically accepmble solvate tiiereof 

35 The deproiection step may be carried out u^ng the appropriate conventional 

procedure. 

A compound of formula (I) wherein A^ represents a moiety of formula 
(CH2)ni"CHRl- wherein rI represents a halogen atom, or a tautomeric form thereof. 
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andA>r a phannaceutically acoq)table salt thereof and/or a phannaceutically 
acceptable solvate thereof, may also be prepared by halogenating a compound of 
fonnula (Vm): 

5 

a' — ^ — (CHJa — 0-A* — CHi — CO — r" 

(VIH) 

wherein A^. A^, r12^ X, m and n are as defined in reladon to fonnula (VII), with an 
10 appropriate halogenating agent, and thereafter if required carrying out one or more of 
the following optional steps: 

(i) converting a compound of formula (I) into a furdier compound of formula (I); 

(ii) removing any piotecdng group; and 

0ii) prqiaring a pharmaceutically acceptable salt of a compound of fonnula (I) 
IS and/or a pharmaoeutically acceptable solvate thereof. 

Preferably, the compound of formula (VIII) is in an activated forai, in 
particular it is preferred if the -*CH2- carbon atom is an activated carbon att>m. 

A suitable activated fcwm of a compound of fonnula (Vm) is an ionic form, in 
particular an anionic form. 

20 The activated form of the compound of fonnula (Vm) may be prepared by 

any appropriate conventional procedure. For example, tiie anionic fomj of die 
compound of formula (Vffl) may be prepared by treating die compound of fonnula 
(Vm) witii a base such as a metal hydride base such as sodium hydride, or a metal 
amide base, such as a Udiium amide. One preferred base is die Utfiium amide, Ktiiium 

25 diisqpropylamide The liddum amide base is preferably used in the piesence of a 
chlraosilane such as chlorotrimetfaylsilane. 

Appropriate halogenating agents are conventional faalogoiating agents enable 
of halogenating die -*CH2- carbon atom widiout. disnipring die rest of die substrate 
molecule, one particular agent is an N-halosuccinimide such as N- chlorosuccinimide. 

30 The reaction between die activated form of a compound of fonnula (VUI) and 

the halogenating agent may be carried out under die conditions necessitated by die 
particidar nature of die compound of fonnula (VUI) and die halogenating agent used: 
for exanqtle, when an N-halosuccinimide is used as die halogenating agent, die 
reaction may be carried out in an aprotic solvent, such as tetrahydrofuran, preferably 

35 dry tetrahydrofuran, at a temperanue which provides a suitable rate of formation of 
die required product, being generally a low traipoanire. for example in die range of 
ftom -90 tolO°G and preferably die reaction is carried out under an inert atmosphere. 
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A compound of fornnila CVIQ may also be prepared from a compound of the 
above formula (VIID by leacdng wiA a reagent capable of fonning Ae group l2 for 
example when is a halogen atmi, by reactioa widi an appropriate taalogc^iating 
agent, and thereafter, if required, removing any protecting group. 
5 S uitable reagents and reaction conditons are the appropriate conventional 

reagents such as the halogenating agents/conditons mentioned above. 

A compound of f oimula (Vm) may be prepared by reacting a compound of 
formula (DC): 

R a" (CH,)„, CHa— CO— 

OX) 

wh»ein and m arc as defined above, with an appropriate reagent 

capable of converting R^ into a: moieQr of tile above defined formula (Q. 

The reagent citable of converting R^ to a moie^r of formula <f) is as defined 
above in relation to tiie formation of a coiiqx>und of formula (E) finom a compound of 
formula (H). 

Suitable values for R^ include those described hereinbefore. 
Suitable reaction conditions for the reaction of tiie compound of formula (K) 
and the appropriate reagent include those described above in relation to the 
preparation of compound CD) with the said appropriate reagent 

Preferably, in the compound of formula CDO. R^represrats a hydroxyl group 
and a particularly appropriate reagent is the above defined compound of formula . 
CEttA). 

The reaction between die conipound of fonoiula (DQ, whmin R^ is an 
hydro^l group, and the reagent of the abovedefihed formula QUA) may be carried 
out in an aprotic solvent, such as dimethytformamide, at a low to an elevated 
tempCTaturcj for example in the range of from SO^C to UXP(X for example at SO^^C, 
and preferably in the presence of a base, such as sodium hydride. 

A compound of formula (VIH), wherein m is other than zeroi may also be 
prepared by reducing a compound of formula (X): 

A — X (Cty^ — O— A^— CH=CH ^(CHg),— CO— 

(X) 
35 

wh«ein A^, A^ r12, X and n are as defined in relation to formula (YE), and q is 
zero or an integer 1, 2, 3 , or 4 and thereafter, if required, removing any protecting 
group. 
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The reduction of a compound of fonmila (X) may be ^ected by standard 
reduction methods, for example by catalytic rcducdon using platinom (TV) oxide 
catalyst and hydrogen. 

A compound of foimula (X) may be prepared by reacting a compound of 
5 formula (XI): 



A — X (CHj)^ —O—A — CHO 

(XD 

10 wherran A^, A^, X and n arc as defined in rdation to fomnila QQ, with a reagent 
capable of forming a moiety CH=CH-(CH2)q-CO-Rl2 ftom die -CHO group. 

A suitable reagent oqiable of converting the CHO carbon atom into a group of 
die above defined formula CH=CH-(CH2)q-Cp-Rl2 is a Wittig reagent of fonnula 
(XII): 



[Ph3P - (CH2)q+i - CO - R12]+ M" (XII) 

wherein r12 and q are ais defined in relation to the compound of formula (X) and M" 
20 is a counter-ion. suitably a halogoi, for exsaaaplc chlonde or bromide. 

The abovemoitioned reaction between Ujc compound of formula (XI) and the 
said reagent may be carried out undo- conventional conditions depending upon the 
pmticular nanire of die reagent used: for example die reaction between a onnpound 
of formula (XI) and die Wittig reagent of formula (XII) may be carried out under 
25 conventional Wittig reaction conditions, for example in an aprotic solvit, such as 
tetrahydrofuran or, preferably, dimethyl sulphoxide, at low to ambient temperature, 
such as in the range of from -10" to 25''C generally at 0 - 10°C. The reaction is most 
effectively carried out under an inert atmosphere and under anhydrous conditions. 
Preferably, die V^^ttig reagent is activated prior to addition of the con^und of 
30 £Dtmula (XI) by addition of a base such as sodium hydride. 

For compounds of formula (X) wherein q is zero, the reagent is preferably a 
Wadswordi Emmons reagent of formula (XIIA): 



35 



13 ^ 12 

(R OiJP — Ct^ — CO.R 



(xnA) 
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wh^in R^^ is as defined in relation to formula (X) and R^^ represents a Ci-g alkyl 
group, preferably a methyl or ethyl sroup» for example for compounds of formula (X) 
wherein R^^ metho^, die W3dsw(»th Emmons reagent of formula POIA) is 
trimetfayl phoq)honoacetaie. 

5 The reaction between a compound of formula (XI) and the Wadsworth 

Emmons reagent of formula (XIIA) may be carried out under conventional 
Wadsworth Emmons reaction conditions, for example in an aprotic solvent, such as 
tetrahydrofuran, at low to ambient temperature, such as in the range of firom *10^ to 
25^C generally at 0 • lO^C, and preferably in the presence of a base such as sodium 

10 hydride^ The reaction is ino^eEfectivelycanied out under an inert atmosphere and 
xmdec anhydrous conditions. Prefoably, the trimetiiyl phosphonoacetete is activated 
prior to addition of die conipound of formula QQ) by addition of a base such as 
sodium hydride. 

A compound of formula G) or a tautomeric form tiiereof andA>r a 
IS pharmaceutically acceptable salt thereof, and/or a pharmaceutically acceptable solvate 
thereof, may be prepared by reacting a compound of the above defined formula (XI), 
with a reagent enable of forming a moiety - -C0R2^ from the -CHO group 
wherein A^* is -CH[=CR^- wherein R^ is as described above and r is an integer 1 to 3; 
and tiiereafter if required carrying out one or more of the following optional steps: 
20 Q) reducing the compound so fismiedi 

Qi) converting a ccnnponnd of formula (I) into a furtiier compound of fonni^ 
Oii) removing any protecting group; and 

0v) prqpaiing a pharmaceutically acceptable salt of a compound of formula 0) 
and/or a pharmaceutically acceptable solvate thereofl 
25 A suitable reagent capable of converting the CHO carbon atom into a group of 

the above defined formula -A^*<X)*R^ is a Wittig reagent of formula QQI]Q: 

[Ph3P-CHRleO-Rl2]+Mr _ (?™) 

30 wherein R^ and m are as defined on relation to fcmnula (I) and R and M are as 
di^ed in relation 10 formula QQQ« 

The abovementioned reaction between tiie compound of formula (XI) and die 
said reagent may be carried out under oonvrational conditions dqiending upon the 
particular nature of die reagrat used: for example the reaction between a compound 

35 of formula (XI) and the Wittig reagent of formula (XIII) may be carried out under 
convention^ Wittig reaction conditions, for example in an aproiic solvent, such as 
tetcahydrofuran or, preferably, dimethyl sulphoxide, at low to ambient temperature, 
such as in the range of from -10** to 25^C generally at 0 - 10®C, and preferably in the 
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presence of a base such as sodium hydride. The reaction is most efTecdvely cairied 
out under an inert atmosphoe and under anhydrous conditions. Preferably, the Witdg 
reagent is activated prior to addition of the compound of formula (XI) by addition of 
a base such as sodium hydride. 
5 However, for comiK>unds of formula (I) wherein is -CH=CRl-or -CH2- 

CHRI-, it is prefered if the reagent is a Wadsworth Emmons reagent of formula 
(XniA): 



10 (XIIIA) 



(R o)2P — cm'— CO.R^ 



wherein is as defined in relation to formula (I) and and R^^ are r13 are as defined 

in relation to formula (XIIA); for example, for compounds of formula (I), wherein r1 

is fluorine and r2 is etfiyl, a suitable Wadsworth Emmons reagent is tdethyl 2- 
15 fluorophosphonoacetate. 

The reaction between the compound of formula (XI) and the Wadswordi 

Emmons reagent may be carried as described herein before for tiie reacton between 

the compounds of formulae (XI) and XIIA). 

The reduction (i) may be effected by standard reduction methods, for example 
20 by catalytic reduction using platinum (IV) oxide catalyst or a 10% palladium on 

carbon catalyst and hydrogen, in any suitable solvent such as an alkanolic solvent, for 

example ethanoL 

A compound of formula (II) wherein a3 rqiresents a moiety of formula 
-CH=CH- or -(C3J2)2- may be prepared by reacting a compound.of fomula (XIV): 

25 ' 

Rb-A^.CHO 

(XIV) 

wherein A^ and are as defined in relation to die compound of formula (II); with a 
30 compound of the above defined fonnula (XH), or preferably (XIIA). to provide a 
compound of formula (II) wherein A^ represents a moiety of formula -CH=CH- 
.which thereafter, if requued, may be reduced to provide a compound wherein A^ 
represents a moiety of formula -C}H2-CH2-. 

The reaction conditions for the reaction between the compounds of formulae 

35 (Xn) or (XnA) and (XIV) are analogous to those used in die reaction between the 
compounds of formulae (XI) and (XII) or (XIIA). 
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The present invention also provides a process for preparing a compound of 
fonnula (I) wheifcin represents a moiety of fonnula -(CH2)ni-CHR^- whwein r1 
lepiesents the above defined moiety S{0)pA^ and m is as defined in relation to 
formula (I),or a tautomeric form tiiereof, and/or a phamiaceujdcally acceptable salt 
5 tiiGceof andA>r a phiEumaceatically acceptable solvate dimof , whidi process 
comprises hydroly^g a compound of formula QCV)* 

NH 

A — X— (Ciy„-^-A''— (GHg) — CH;^ I 

CO 

(XV) 

IG wherein A^, A^, X, m and n arc as defined in relation to fonnula (J) to provide a 

compound of formula (T) wherein R ^ is SH and R^^is OH; and thereafter, if required, 
can^g out one or more of the following optional steps: 

Oi> converting a compound of fonnula Q) into a ftnther compound of formula (I), 
in particular converting R* is SH into anotiier R^ and/or converting R^is OH into 
15 anotiierR2; 

Oi) removing any protectirig group; and 

preparing a pharmaceutically acceptable salt of a compound of formula (I) 

and/or a pharmaceutically acceptable solvate thereof. 

Preferably in tfie compound of formula (XV), m is 1. 
2Q Suitable hydrolysis conditions are conventional conditions and include basic 

hydrolysis \ising , for example, an alkali nietal base such as sodium hydroxidein any 
suitable solvent, generally an aqueous solvent, at a temperature providing a 
conveiuent rate of formation of the required product generally at an elevated 
^n^erature such as the reflux temperature of die soIvent,and prefo^ly under an 
25 inm atmosphere. 

Suitable conv^ons of R^ as SH into another R^ and/or R^ as OH into 
another R^ may be carried put under the appropriate conventional conditions such as 
those describred hereinafter. 

The compounds of formula ^X), wherein R^^ is OH, are known compounds or 
30 they are compounds prepared by methods analogous to those used to prepare known 
compounds, for example those disclosed in Dictionary of Organic Compounds 5tfi 
Edition, Vol. 3, p.3222. Chapman & Hall, or D.H. Williams et. al. LChenuSoc., 
. Secfion B, 1969, 439,orL Mardi, Advanced Organic Chemistry, 3rd Edition (1985), 
l^ey Ihterscience. 

35 The compounds of formulae QOD, POIA), (XIXT) and (XmA) are known 

compounds or they may be prepared according to methods used to prepare known 
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compounds, for example those disclosed in J. Amer. Oiem. Soc. 1961, fij, 1733^ 
Synlett 1991, 517 or J.Org. C3ienx 1990,55.4639. 

The compounds of formula (HI), (HIA), (XI), (XIV) and (XV) are known 
compounds or they are prepared according to methods used to prepare known 
5 compounds, for example those methods disclosed in EP 0306228. 

The abovementioned conversion of a compound of fomiula (I) into a further 
compound of formula (I) includes: 

a) . converting one group R into another group R; 

b) conveiting one group S(0)pJll into another group S(0)p.R^;and 
10 c) converting one group CO Jl2 into another group CO.r2 

d) reducing as -ai=CH- to provide -(CH2)2- 

The abovemendoned conversions may as appropriate be cairied out on any of 
the intermediate compounds mentioned herein. 

The conversion of a compound of formula (I) to a further compound of 
15 formula (I) may be carried out by using any appropriate conventional procedure. 

Suitable conversions of one group R into another group R include converting 
a group R which rqpresents hydrogen into a group R which represents an acyl group; 
such conversion may be earned out using an appropriate conventional acylation 
procedure, for example treating an appropriately protected compound of fonnula (I) 
20 witfi an acylating agent Thus acetic anhydride may be used to prepare die compound 
of formula (I) wherein R is acetyl. 

Suitable conversions of one group S(0)p.Rl into another group S(0)p.Rl 
include converting a group S(0)p.Rl wherein p is zero into a group wh«ein p is 2, 
such conversion may be carried out using an appropriate conventional oxidation 
25 procedure, for example treating an appropriately protected compound of fotmula (I) 
with an oxidising agent such as monopax>xyphthalic acid, preferably salted as a 
magnesium salt 

Suitable conversions of one group CX).r2 into another group CO.R^ include: 
G) hydrolysing one group CX).R2a wherein R2a is alkyl, aryl or aralkyl into a 
30 group CO.OH; and 

(ii) aminating one group C0,R21> wherdn R^b is alkoxy into a group CO.NR^rS 
wherein R^ and R^ are as defined in relation to formula(I).. 
Suitable hydrolysis methods for use in conversion c (i) are conventional ester 
hydroljrsis methods, for example uang an alkali hydroxide in aqueous methanol. 
35 Suitable amination methods for conversion c (ii) include conventional 

methods, for example treatment witii aqueous ammonia in tetxahydrofuran/methanol 
or treatment with an appropriate dialkylamine in a solvent such as 
tetrahydrofuran/methanol. 
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Suitable leducdons of as -CH=CH- to provide -(CH^2- ^ carried out 
using conventional ledudng methods, such as those desc^^ 

Jt will be appredated that in any of the abov^entioned reaction including the 
abovementioned convwsions (a),(b),(c) and (d) any reactive group in tfie substrate 
5 molecule may be protected, according to conventional chemical practice. 

hi Ae abovementioned pro«dutes protecting gioiq>s will be used when and as 
necessary in accoxdance with conventional procedures. 

Suitable protecting groups in any of the abovemwirioned reactions are those 
used conventionally in die art^ Thus, fim: example, a suitable hydroxyl protecting 
10 group is a benzyl group. 

The methods of formation and removal of such protecting groups are those 
convratioiial methods impropriate to the molecule bdng protected* Thus for example 
a benzyloxy. group may be prepared by treatment of the appropriate compound with a 
benzyl halide, such as ben^l bromide* and thereafter, if required, the benzyl group 
15 may be convenienfly removed using catalytic hydrogenarion or stmild ether cleavage 
reagent such as trimethylsilyl iodide or boron trifaronude. 

In the prqparation of compounds comprising a mmety of formula (h): 

/CaR 

20 (h> 

wherein represents a substituted alkyl wherein the substituent is a moiety of the 
above defined formula X^NRSR^ wherein Xl is a bond (and in particular when r1 is 
(CH2)2NH2), R^ is OH and p is zero, it is generally foimd convenient to protect the 

25 said rnoiety (h) as a thiazine-3^ne and to remove such protecti<Mi by treating with a 
base, such as aqueous sodium hydroxide. 

Where appropriate die isomeric forms of die cotripounds of fonnnla and 
the pharmaceutically acceptable salts thereof may be prepared as individual isomers 
using conventional chemical procedures. 

30 As mentioned above the compounds of the invention are indicated as having 

usefiil tiierapeutic properties: The present invention accordingly provides a compound 
of formula (I), or a uutomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharrnaceutically acceptable solvate diereof , for use as an active 
therapeutic substance. 

35 Thus the present invention provides a compound of formula (I), or a 

tautomeric form thereof and/or a pharmaceutically acceptable salt thereof andAor a 
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phannaceutically acceptable solvate thereof, for use in the treatment of and/or 
prophylaxis of hypeislycaemia. 

In a fuither aspect the present invention also provides a compound of fonnula 
(I), or a tautomeric form thweof and/or a pharmaccutically accqjtable salt thereof 
5 and/or a phaimaceutically acceptable solvate thereof, far use in the tieatment and/or 
prophylaxis of hyperlipidaemia. 

As indicated hoeinbeforc the present invention also provides a compound of 
fdmnula (I) or a tautonocric fonn thereof and/or a phaimaceudcally acceptable salt 
Aereof and/or a phaimaceutically acceptable solvate Aaeoi for use in the treatment 
10 of hypertension, cardiovascular disease and certain eating disoiden. 

A componnd of formula (I), or a tautomeiic fbim dioeof and/or a 
pharmaceutically acceptable salt thereof and/or a phannaceudcally acceptable solvate 
diereof, may be administered per se or, preferably, as a pharmaceutical conqrasition 
also comprising a pharmaceutically acceptable earner. 
15 Accordingly, the present invention also provides a pharmaceutical 

composition comprising a compound of the general formula (I), or a tautomeric foim 
thereof, or a pharmaceutically accq)table salt thereof or a pharmaceutically 
acceptable solvate thereof, and a pharmaceutically acceptable carrier dierefor. 

As used herein die teim 'pharaoaceutically acceptable embraces compounds, 
20 conqwdtions and ingredients for botfi hunoan and veterinary use: for example die 
'pharmaceutically acceptable salt* embraces a veterinarily acceptable salt 
The conqwsition may, if desired, be in the farm of a pack accon^anied by 
written or printed instractions for use. 

Usually the pharmaceutical compontions of tiie present invention will be 
25 ad^ted for oral administration, although compoations for administration by otiier 
routes, such as by injection and percutaneous absorption arc also envisaged. 

Particularly suitable compositions for oral administration are unit dosage 
forms such as tablets and capsules. Other fixed unit dosage forms, such as powders 
presented in sachets, may also be used. 
30 Li accordance wifli conventional pharmaceutical practice die cairi» may 

comprise a dUuent, filler, disintegrant, wetting agent, lubricant, colourant, flavourant 
or other conventional adjuvant. 

TVpical carriers include, for example, microoystalline cellulose, starch, 
sodium starch glycollate, polyvinylpyiroUdone, polyvinylpolypynolidone,^ 
35 magnesium stearate or sodium lauryl sulphate. 

Most suitably die composition wUl be formulated in unit dose form. Such unit 
dose will normally contain an amount of die active ingredient in die range of from 0.1 
to 1000 mg, more usually 0.1 to 500 mg, and more especially 0.1 to 250 mg. 
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The present inyeation furth^ provides a method for die treatment and/or 
prophylaxis of hyperglycaeima in a human or non-human mammal which comprises 
administering an eBecdve, non-toxic, amount of a compouftd of the general fomiula 
(0* or a tautomeric foi m thereof and/or a pharmaceudcally acceptable salt thereof 

5 and/or a pharmaceudcally acceptable solvate thereof to a hyperglycaemic human or 
non-human mammal in need thereof. 

The present invention further provides a method for die treatment of 
hyperlipidaemia in a human or non-human mammal, which comprises administering 
an effective* non-u>xiCy amount of aconipound of formula 0), or a tautomeric form 

10 thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutrcally 
acceptable solvate tfaoeo^ to a hyp^pidaemic human or non>-human manamal in 
needthereof 

Gonvcniendy, the active ingredient may be administered as a pharmaceutical 
composition hereinbefore defined^ and this forms a particular aspect of the present 
15 invention* 

In the tceatcnent and/or prophylaxis of hyperglycaemic huinans, and/or the 
treatment and/or prophylaxis of hyporlipidaemic human, the compound of the general 
formula or a tautomeric form th^eof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, may be taken in doses, 
20 such as those described above» one to six times a day in z manner such that the total 
daily dose dKn: a 70 kg adult will generally be in the range of from 0.1 to*6000 mg, 
and more usually about 1 to ISOOmg. 

In the treatment and/or prophylaxis of hyperglycaradc non-huinan mamt^ 
especially dogs, the active ingredient may be administered by mouth, usually once or 
25 twice a day and in an amount in die range of from about 0.025 mg/kg to 25 mg/kg, 
^for example 0.1 mg/kg to 20 mg/kg. Siniilar dosage regimens are suitable for the 
treatment and/or prophylaxis of hyp^Upidaemia in non-^human mammals. 

The dosages regimens for the treatment of hypertension, cardiovascular 
disease and eating disorders will generally be those mentioned above in relation to 
30 hyperglycaemia. 

In a further aspect Ae present invention provides the use of a compound of 
formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, for the manufacture of a 
medicament for the treatment and/or prophylaxis of hyp^glycaemia. 
35 The present invention also provides the use of a compound of formula (I), or a 

tautomeric form thereof and/or a pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable solvate tiiereof, for the manufacture of a medicament for 
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the treatment and/or prophylaxis of hyperlipidaemia, hypertension, cardiovascular 
disease or certain eating disorders. 

No toxicological effects are indicated when a compound of the invenion is 
administered in the above mentioned dosage range. 
5 The following Procedures and Examples illustrate the invention but do not 

limit it in any way. 
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Example I 

Methyl 3-[4-[2-IN*(2-benzoxazol;I)-N-inethylamino]etho 
chloropropanoate 

5 




Method A 

A soludon of litfuomdiisopiopylatnide (L6M» IT-SmL) was added to a 
10 soludon of chIoiotrimethylsaane(3,6inL)iadiytetrahydio£^^ 

und^ a nitrogen aonosphere. A solution of methyl 3-[4-[2-[N-(2-benzoxazolyl)-N- 
methylaniino]ethoxy]phenyl]propanoate (lOg) in tetcahydio-fuian (lOOmL) was 
added slowly over ca 12 minutes and the mixture then stirred at -70®C for 1 hr prior 
to the addition of N-chlorosucdnimide (3*75g). The mixture was allowed to warm to 
15 room temperature and stirred for an additional 2Shrs. The mixture was concentrated 
^ in vacuo and the residue diluted with water (SOOmL) and extracted with ethyl acetate 
(3x400mL). The combined orgamc layers were washed with btine <1LX dried 
(I^S04> and evaporated. The resulting gum was chromatographedon sOica gel with 
2% ethyl acetate in didiloromethane as eluent to afibid the tide compound, mp 56- 
20 7**C (ether-hexane). 
lHNMR5(CDCl3) 

3.07 (lH.dd); 3.28 (IH,dd); 3.34 (3H,s); 3.72 (3H.s); 3.94 (2H,t); 4.24 (2H,t); 438 
(IH,t); 6.82 (2H,d); and 6.90-7.40 (6H,complex). 

25 MethodB 

A solution of diethyl aizodicarboxylate (0 J75mL) in dry tetrahydrofutan 
(25miL) was added dropwise to a stined, ice-cooled nuxture of meAyl 2-dilQro-3-(4- 
hydroxyphenyl)-prc^anoate (l.OOg), 2-p7-Cit*benzoxazolyl)-N-inethylarmno]-ethanoI 

30 (0.89g) and tciphenylphosphine (1.22g) in tetrahydrofuian (50iiiL) under a nitrogen 
atmosphere. The resulting mixture \yas stirred at 0°C for 45 minutesr dien at room 
tmp^ture for a further 24 hrs. The mixture was concentrated in vacuo and the 
residue suspended in dry diethyl ether (lOOniL) and filtered. The ether solution was 
evaporated and the resulting gum chromatographed on silica gel with 1% methanol in 

35 dichlorqmethahc as elucnt The impure product thus obtained was dissolved in 

dichloromethane (lOOmL), washed sequentially vnAi saturated potassium carbonate 
solution (lOOiM.), water (SxlOOmL) and brine (lOOtnL), dried (MgS04) and 
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evaporated. The lesidue was duoxnatographed on silica gel using a gradient of 2.5% 
ethyl acetate to 5% ethyl acetate in dichloromethane as elumt to affioid the tide 
compound* identical to that produced by Method A. 

5 Eicainple 2 

Methjl 3-[4-[2-[N-(2-baizoxazolyl-N*methylaniino]ethoxy]phenyl]-2* 
bromopropanoate 



10 




A solution of lithium diisopropylamide (2M, 1 1.25mL) was added to a 
solution of chloiotrimethylsilane (2.8SmL) in diy tetrhydiofuran C70mL) at -70**C 
under a nitrogen atmosphm. A solution of methyl 3-[4-[2-[N-(2-b«i2oxa2olyl)-N- 

15 meihylamino]etiioxy]phenyl]propanoate (7.29g) in tetrahydrofuian (55mL) was 

added slowly over ca.5 minutes and the mixntre stined for 1 hr at -TO^'C prior to the 
addition of N-faromosucdnimide (3.80g). The mixture was allowed to warm to room 
temperature and stined for a further 16 hrs, then concentrated in vacuo. The residue 
was diluted with water (SOOmL) and extracted with dichloromethane (3x400mL). 

20 The combined organic solutions were washed with water (3x500mL) and brine 

(500mL) dried (MgS04) evaporated. The resulting gum was chromatographed 
on silica gel with dichloromethane as eluent to afford the tide compound, a viscous 
gum. 

iHNMRSCCDQs) 

25 3.06 (IH, dd); 3,24 (3H, s); 3.28 (IH, dd); 3.60 (3H. s); 3.85 (2H, t); 4.13 (2H, t); 
4.22 (IH, dd); 6.71 (2H, d); and 6.80-7.30 (6H, complex). 

Example 3 

30 Methyl 3-[4.[2-[N-(2.ben20xarolyl).N-methylamino]ethoxy)phenyl].2. 
iodopropanoate 




35 



The tide compound, a gum, was prepared from methyl 3-[4-(2-[N-(2- 
benzoxazolyl)-N-methylamino]etiioxy]phrayl]propanoate by a procedure similar to 
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that descdbed in Example 1 (M^tbod A), and unng N-iodosucdnimide as iodinadng 
agent 

iHNMRSCCDCla) 

3.17 (UWd); 3.34 (3IU); 3.38 aH.dd); 3.68 (3H,s): 3.94 (2H,t); 4.24 (2H,t); 4.43 
5 (lH,dd); 6.81 (2H4)J and 6.90-7.40 (6HiConiplex). 

Example 4 

Methyl 3-[4-[2-[N-methyl-N-(2-pyridyl)amlnoIethoxy]phenyl]-2- 
10 chloropropanoate 




lie title compound, a gum, was prepaied from mediyl 3-[4-[2-[N-methyl-N- 
15 ^-pyridyQaminoJethoxy]phenyl]prQpanoatB by a procedure similar to diat (fesoibed 
in Example 1 Qtdediod A). 
l^KNMRa{CDa3) 

3.09 (llWd); 3.13 (3as>; 3.28 (UWd); 3.71 (3BU); 3;96 (2H,t): 4.15 (2H,t); 4.38 
aH,t); 6.50 (2H,complex); 6^83 ^IM);7.08 (2H4);7.44 (lUcomplex); and 8.15 
20 (IH^QipIex). 

IQcampIeS 

Methyl 4-[4-[2-[N-(2*benzoxazolyI)-N-methyb 
25 chlorobutanoate 



CI 




The title componnd, a gum, was prepared from methyl 4-[4-[2-[N-(2- 
30 benzoxazolyI)-N-methyIamino]ethoxy]phenyI]butanoate by a procedure similar to 
Aat described for Example 1 O^ethod A). 
lHNMR5(CDCl3) 

2.25 (2H,complex); 2J0 (2H,complex); 3.34 (3H.s); 3.74 (3H,s); 3-93 (2H,t); 4.20 
(3H,compIex); 6.82 (2H.d); and 6.90-7.40 C6H,cpmplex). 

35 
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Example6 

3-[4-[2-[N-(2-Baizoxazolyl)>N-methyiainino]ethoxy]phenyl]-2-cliloropropanoic 
add 



A mixniie of methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-niethylainino]- 
cthoxy]phcnyl>2-<ailoropropanoate (0.94g), 10% aqueous so<fium hydroxide solution 

10 (SxnL) and medianol (ISmL) was stined at room temperature far 1.75 hrs. The 
mixture was then diluted with water (400mL) and washed with dichloromethane 
(300mL). The aqueous layer was acidified to pH 2 with concentrated hydrochloric 
add and extracted with ethyl acetate (2x250mL). The combined ethyl acetate extracts 
were washed with water (500mL), biine (500mL), dried (MgS04) and evaporated. 

15 The residue was crystallised from dichloromethane-hexane to afford the title 
compound, mp 142-3*'C 
lHNMR8(DMSO*d() 

2.99 (lH.dd); 3.22 (4H.complex); 3.88 (2H,t); 4.22 (2H,t); 4.58 (lH,t); 6.75-7.40 
(8H,complex); and 13.25 (IH. broad, exchanges with D2O). 

20 

Example 7 

3-[4-[2-[N-(2.Benzoxa2olyl).N.methylamino]ethoxy]phenyI]-2- 
diloropropanamide 

25 - • 




A mixture of methyl 3-[4-[2-[N-(2-ben20xa2oIyl>N-methylamino]- 
ethoxy]phenyl].2^hloropropanoaie (2.36g), tetrahydrofiiran (40mL). medianol 

30 (40mL) and aqueous ammonia solution (specific gravity 0.88; 40mL) was stirred at 
room temperature for 2.5 hrs. The organic solvents were evaporated in vacuo and the 
residue was diluted widi water (IL) and extracted with dichloromethane (3x400mL). 
The combined dichloromethane layers were washed with dilute hydrochloric acid 
solution (2M; 400mL), water (IL), brine (IL), dried (MgS04) and evaporated. The 

35 residue was chromatogiaphed on silica gel with 1.5% metfianol in dichloromethane as 
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eluent to afCbid the title coinpoand, mp 149-lSl^C afier xeccystallisation from 

dicUoiomethane-hexane. 

1h NMR 5 (DMSO-dg) 

2.92 (lH.dd); 3.17 (lH.dd>; 3.22 (3H.s); 3.88 (2H,t); 4.22 (2H,t); 4.44 (lH,t); 6,80- 
5 7.40 (9H,coinplex; leduces to 8H on shaking with D2O); and 7.60 (IH^, exchanges 
withD20). 

Examples 

10 3-[4-[2-IN-(2-BeiizoxazoIjl)*N-methylamino]eth^ 
dimeOiylpropanamide 




C0N(CH3)^ . 



IS The dde compound, a gum, was prepared fiom 3-[4-[2-[N-C2-benzoxazoIyl)- 

N-methylaxnino]etfaoxy]phenyl]-N,N<^mediyIpr^ a procedure amilar to 

that described in Exai]q)lje 1 CMediod A). 
lHNMR5(CDa3) 

2.93 (3H.S); 2.94 (3H.s); 3.08 (lH,dd); 3-34 (3H.s); 3.40 (lH,dd); 3.93 (2H.t); 4,24 
20 (2H,t); 4.55 (ra^); 6.80 (2H4); and 6.95-7,40 (6H^ 

Example 9 

Ethyl 3-[4-[2-[NK2-benzoxa2^1yO,-N-methyIamino]ethoi^]phenyI]-^ 
25 fluoropropanoate 




A sohidon of ediyl (E)-3-[4-[2-[N-(2-ben:K)xazolyI)-N- 
30 methylanuno]ethoxy]phenylJ-2-fluoropropeiioate (3.79 g) in edianol (80 mL) was 
hydrogenated over 10% PaUadium-charcoal (0.74 ^ at room temperature and 
pressure for 3 hrs. The imxture was filtered concentrated mvocue^ and the re^due 
chromaiographed twice on silica geU firsdy widi 10% ediyl acetate in 
dichloromethane and then with 25% ediyl acetate in hexane as eluents to afford a 
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gnm. Orystallisadon from ethyl acetate-hexane afforded die title con^ond, mp 65- 
lHNMR5(CDCl3) 

lJU (3H,t); 3.10 (2H,coinplex); 3.33 (3H^); 3.92 (2H,t); 4.20 (2H,q); 4.23 (2H,t); 
5 5.02 (IH, ddd, 2jHjr=48.9 Hz); 6.82 (2ad); 6.99 (latd); 7.10-7.20 (SHcomplex); 
7.24 (lH,d); and 7.36 (lH.d). 

13CNMR6(CDCl3) 

14.1 (s); 37.3 (s); 37.8 (d. 2jQp=21.0 Hz); 50.1 (s); 61.5 (s); 66.2 (s); 89.4 (d. 
10 lJcj!=186.9 Hz); 108.7 (s); 1 14.6 (s); 116.1 (s); 120.4 (s); 124.0 (s); 127.6 (s); 130.5 
(s); 143.5 (s); 149.0 (s); 157.7 (s); 162.5 (s); and 169.2 (d, 2jc,p=23.6 Hz). 

Example 10 



15 3.[4.[2.[N.(2.Bena)xa2olyi).N-methylamino]ethoxyJphenyl^2.nuoropropanoic 
add 




20 The tide cotnpound, mp 146-8''C (dichloromediane) was prepared from ediyl 

3-[4-[2-[N-(2-benzoxazolyl)-N-mediylamino]cthoxy]phenyr|-2-fluoropiopanoate by a 

procedure similar to that described for Example 6. 

lHNMRS(DMSO.d6) 

2.85-3.15 (2H,complex); 3.22 (3H^); 3.89 (2H,t); 4.23 (2H.t); 5.15 (IH, ddd, 
25 2jjj^8 J Hz); 6.87 (2H,d), 6.90-7.40 (6H,complcx); and 13.25 (IH, broad, 
exchanges with D2O). 

Example 11 

30 3-[4-[2-[N-(2-BenzoxazolyI).N-methylamino]^hoxy]phenyl].2- 
fluoropropanamide 
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The. tide compoimd, mp 16&*70^C (dicUotomediaiKr^ 
from eihyl 3-[4-[2-|N-(2-ben2pxazolyl)-N-metfiylamm 
fluoiopiopanoate by a procedure similar to that described in Exan9>le 7. 
IHNMR5(CDCI3) 

5 3-10 (lH.-ddd. 3jjjj;=r29.9 Hz) 3^0 (IH, ddd, 3Jhj^26S Hz); 3.34 (3H,s); 3.94 
(2H.t); 4.25 (2H.t); 5.04 (IH, ddd, 2Jh,f=49.5 Hz); 5.46 (IH, broad, exchanges witfi 
D2O); 6.10 (IH, broad, exchanges wifli D2O); 6.83 (2IW); and 6,95-7.40 
(6H,complex). 

10 ^Kamplell 

Ethyl (E)-3-[4-[2-[N<2-benzoxazoIyl)-N-meUiyIanuno]etho 
fluoroprop^oate 




n-Butyl lithium (ZJS M solution in hexane; 9«9 nsL) was added dropwise to a 
cooled (-78''Q solution of trietfayl 2-£luorophosphonoacetate (/. Org, Chem., 1990, 
55, 4639) (6.G g) in dry tetrahydrofuran (30 mL) under a nitrogen atmosphere. Ihe 
mixture was stirred at -78°C for 1 hr, then transferred via a syringe into a cold (- 

20 78®Q solution of 4-[2-|K-C2-benzoxazolyl)-N-methylarnino]edioxy]benzaldehyde 
(JSur. Pat. AppU Publication No. 0306228) (7.3 g) in dry tetrahydrofuran (30 mL) 
under a nitrogen atmosphere. Tlie mixture was allowed to warm to room 
temperature, with stirring, over 18 hrs, then quenched by the addition of concentrated 
hydrocMoric add (30 mL) and concentrated in vacuo. Tbo residue was suspended in 

25 wat»{500mL) and extracted with ethyl acetate (3 X 200 xdL). The combined ethyl 
acetate solutions were washed witii water (500 mL) and bone (500 mL), dried 
(MgSQ4) and evaporated to afford an oil. This was dtcomatographed twice on dlica 
gel, fii^y in 6% ethyl acetate in dichloromethane and tiien in 50% ^yl acetate in 
hexane as eluents to afford the titie compound^L a gum, which was used in subsequent 

30 reactions without further purification. 
lHNMR5(CDCl3) 

L27 (3H,t); 3.33 (3H,s); 3.94 (2H,t)r 4.26 (2H,t); 4.27 (2H,t); 6.81 (lH,d, 
3Jh,P=.23.5Hz) 6.85 (2H,d); 7.00 (lH,t); 7.15 (lH,t); 7.25 (lH,d); 7.36 (lH,d); and 
7.47 (2H,d). 
35 13cNMR5(CDCl3) 
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14.0 (s); 37.4 (s); 50.1 (s); 61.5 (s); 66.2 (s); 108.8 (s); 114.1 (s); 116.1 (s); 120.6 (s): 
121.7 (d. 2jc,F=26.9 Hz); 123.6 (d. ^Jqj^^ Hz); 124.1 (s); 131.7 (s); 143.1 (s); 
146.0 (d. ljQF=252.8 Hz); 148.9 (s); 158.9 (s); 160.7 (d, Zj^. f=35.4 Hz); and 162.3 
(s). TTiis data is consistent with E-double bond geomedy (cf /. Org. Chem., 1990, 55, 
5 4639). 

Example 13 

Methyl 3-[4-[2>[N-(2-benzoxazoIji)-N-methylainino]ethoxy]phenyq.2- 
10 (iiiethylthio)propanoate 



15 Sodium hydride (60% dispersion in oU; 0.78g) was added porrionwise to a 

stined, ice-cooled solution of methyl 3-(4-hydroxyphenyl)-2-(methylthio)propanoate 
(4.00^ in dry N^-dimethylfonnandde (lOOmL) under a nitrogen atmosphere. The 
ndxture was stined for 30 minutes 9X room temperature prior to die addition of a 
solution of 2r[N-(2-benzoxazolyI)-N-mediylamino]edianol methanesulphonyl ester 

20 (Eur. Patent AppL, Publication No: 0306228) (4.21g) in N.N-dimediylfonnamidc 
(200mL). The mixture was heated at 80"'C for 19 hrs, cooled and diluted witii watK 
(IL), then cxtraaed widi eriiyl acetate (4x500mL). The combined organic solutions 
were washed with water (4xlL) and brine (IL), dried (MgS04) and concentrated in 
vacuo^ The residue was chromatographed on silica gel usmg dichloromediane as 

25 eluent to afford the tide compound, mp 70-7 1 "C (ethyl acetate-hexane). 
lHNMR5(CDCl3) 

2.15 (3H. s); 2.89 (IH, dd):3.13 (IH. dd); 334 (3H. s); 3.40 (IH, dd); 3.66 (3H. s); 
3.93 (2H, t^, 4.23 (2H, t); 6.80 (2H, d); and 6.95 - 7.40 (6H. complex). 

30 Methods 

A mixture of metiiyl 3-[4-[2-[N-2-benroxazolyl)-N-mediyhumno]- 
ethoxy]phenyl]-2-bromopropanoate (0.80g) and sodium tiiiomedioxide (0.26g) in 
tetrahydiofuran (20mL) and methanol (20mL) was heated at reflux for 3 hrs, cooled 
35 and concentrated. The residue was diluted with water (lOOmL) and extracted with 
ethyl acetate (3xl00mL). The combined organic solutions were washed with water 




Method A 
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(SOOmL) and brine (S0QiiiL) .did6d (MgS04) and evaporated. The xesoltmg gum was 
chioniatographed on silica gel using a: gradient of 03% inedianol to 2% methanol in 
dichloiomethane as duent to affoid the tide compound, idendcal to that produced by 
MediodA. 

5 

Example 14 

3-[4«n^[N-(2-BenzoxazDly]}-N-methyIamino]etiioxy]phe^^^^ 
propanoic^ add 

10 




A mixture of methyl 3-[4-[2^[N-(2-benzoxazoIyl)-N-methylamino]ethoxy]- 
phenyli-2-(methyIthio)piopanoate (l.OIg), 10% aqueous sodium hydroxide solution 

IS (lOxnL) and methanol (20QdL) was heated atiefiux for 1 hour. The nuxture was 
diluted with water QOOniL) and washed with dichloromd^ The 
aqueous laya was acidified to pH2 with concentrated hydrocMoric add, extracted 
with ethyl acetate 0x2OQmL) and die extracts washed with brine Qx20(hnLX dried 
^gS04) and evaporated. The residue was chromatogiaphed on ^lica gel with 2% 

20 methanol in dichloromediane as duent to affoid the title compound, vap 140-l^C 
(ethyl acetate-hexane)^ 
lHNMRS(PMS0.d6) 

2.10 (3H. s); 2.77 (IH, dd); 2S9 (IH, dd); 3.23 (3H, s); 3.40 (IH, dd); 3.87 (2H, t); 
4.21 (2H, t); 6.83 (2H, d); 6.90-7.40 (6H, complex); and 12.48 (IH, broad, exchanges 
25 wifliDiO)- 

ExamplelS 

3-[4-I2^[N-(2-Bai20xa2oIyl).N-methyIamino]ethoxy]phenyl]r^^^ 
30 propanamide 
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The title compound, mp 121-2*C (ethyl acetate-hexane) was prepared ftom 3- 
(4-hydroxyphenyl>-2-(methylthio)propanainide by a procedure similar to diat 
5 desoibed in Example 13 (Method AX 
lHNMR5(DMSO-d6) 

2.05 (3H, s); 2.70 (IH, dd); 3.00 (IH. dd); 3.22 (3H, s); 3.31 (IH, dd); 3.87 (2H, t); 
4.21 (2H, t); 6.83 (2H. d); 6.88 (IH. s. exchanges widi D2O); and 6.95-7.45 (7H. 
complex, reduced tt> 6H on shaking with D2O). 

10 

Method B 

The title compound, identical with that produced by Method A, was prepared 
from metiiyl 3-[4-[2-[N-(2-benzoxa2olyl)-N-methylamino]cthoxy]phenyl]-2- 
15 (methylthio)pix>panoate and aqueous ammmia solution by a procedure similar to that 
described in Procedure 10. 

Example 16 

20 3-[4-(2-[N-(2-Bena)xa2oIyl)-N-methylamlno]eth<wy]phenyll-2- 
mercaptopropanoic acid 




A solution of 5-[4-[2-[N-(2-benzoxazoIyI)-N-metfiylamino]ethoxyJbenzyl]- 
2,4-thiazoIidinedione (Eur. Patent AppL, Publication No. 0306228) (l.Og) in 10% 
aqueous sodium hydroxide solution (25mL) was heated at reflux under a nitrogen 
atmosphere for 1.75 hrs. The mixture was cooled, acidified to pH3 with concentrated 
hydrochloric add and extracted with ethyl acetate (300mL). The organic solution 
was washed with brine (lOOnnL). dried (MgS04) and evaporated. The residue was 
redissolved in boiUng etiiyl acetate, filtered and allowed to cool and oystaUise to 
afford the title compound, mp 154-6"C 
1h NMR 5 (DMSO-d(;) 

2.81 (IH, dd); 3.03 (IH. dd); 3.22 (3H, s); 3.31 (IH, broad, exchanges witfi DjO); 
3.53 (IH, dd); 3.87 (2H, t); 4.22 (2H. t); 6.84 (2H. d); 6.95-7.40 (6H, complex); aiid 
1 2.60 ( 1 H, broad, exchanges with D2O). 
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Example 17 

Methyl 2-(ace^llluo)-3-[4-^-[N-C2-beQzoxazolyl)-N-met^ 
5 efhoxy]phenyl]propanoate 



20 



25 




A mixtuie of methyl 3r[4-[2r[N-(2-benzoxazolyl)-N-methyla^^ 
10 phenyI)-2-biomopropanoate (1 .25g)^ potassium diioacetate (0.5^ ^ N,N- 
dimetfaylfomiamide (ISmL) vvas heated at 80^C for 18 hours und^ a nitrogen 
atmosphere. The mixture was diluted with water (IL) and retracted with ethyl 
acetate {3x250mL>. The combined ethyl acetate solutions were washed widi water 
(3x250mL) and brine (50QmL), dried (MgS04) and evaporated. The residue was 
IS chromatographed on silica gel with 40% ethyl acetate in hexane as eluent to afford 
the title compound, a guioa. 
lHNMR5(CDa3) 

2.31 (3H. s); 254 (IH, dd); 3.16 (IH. dd); 335 (3H, s); 3.65 (3H, s); 3.94 (2H, t); 
4.24 (2H. t); 4.3& (IH, t); 6.79 (2H. d); and 6.95-7,40 (6Et complex). • 



Example IS 

3-[4-[2-[N-(2-Benzoxa20lyl)-N-methyIaminoI^hoxy]phenyI]-2^C2- 
aminoethylthio)propanoic add 




I 




A solution of 2-[4-[2-«[N-(2-benzoxa^lyl)-N-metfiylamino]ethoxy]* 
phenyl]perfaydro*l,4-thiadn-3*pne (0.75g) in 10% aqueous sodium hydroxide 
30 solution (2.8niL) was heated at reflux for Ihr under a nitrogen atmosphere. The 

mixture was cooled and acidified to pH 6.5 with concentrated hydrochloric acid. The 
resuldng precipitate was washed with water (60mL) and ethyl acetate (70mL) and 
dried in vacuo at 70°C to afford the title compound, mp 200-20 1 ®C 
1h NMR 5 (DMSO-dii + D2O) 
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2J7-2.67 (2H. complex); 2.78 (IH, complex); 2.90-3.02 (2H, complex); 3.07 (IH. 
dd); 3.22 (3H. s); 3.24 (IH. t); 3.88 (2H, t); 4.21 (2H, t); 6.80 (2H, d); 7.01 (IH. dt); 
7.10-7.17 (3H, complex); 7^7 (IH. dd); and 7.37 (IH. d). 

5 Example 19 

Methyl 3-[4-[2-[N-(2-benzoxazolyl).N-methyIamino]ethoxy]phenyI]-2-. 
(phenylthio)propanoate 



10 




Thiophenol (0.92mL) was added slowly to an ice-cooled, stined suspension of 
sodium hydride (60% dispersion in oil, 0.38g) in dry NO^J-dimethylformamide 
(60mL). The mixture was allowed to warm to room tempoanire over 30 minutes 

15 prior to die addition of a solution of methyl 3-[4-[2-[N-(2-ben20xazolyl)-N- 

methylamino]etiioxy]phenyl]-2-biomopropanoate (3.85g) in N.N-dimethylfoimamide 
(40mL) and the mixture was riien heated at 80*C for 72 his. cooled and diluted widi 
wato'dL). The mixture was octiacted with ediyl acetate (3x250mL) and die 
combined organic solutions washed with water (3xlL) and hrine (IL), dried 

20 (MgS04) and evaporated. The residue was chromatographed on silica gel using a 
gradient of 1% methanol to 2% medianol in dichloromethane as eluent to affoid the 
tide compound, mp 78-9*'C (dichloromethane-hexane). 
lHNMR5(CDCl3) 

2.99 (IH, dd); 3.1 1 (IH, dd); 3.34 (3H, s); 3.56 (3H. s); 3.84 (IH. dd); 3.92 (2H. t); 
25 4.22 (2H. t); 6.78 (2H. d); and 6.95-7.50 (1 IH. complex). 

Example 20 

Methyl 2-(benzenesulphonyl)-3-[4-[2-^-(2-benzoxazolyl)-N- 
30 inethylain!no]ethoxy]phenyl]propanoate 
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A mixture of methyl 3-[4-I2-IN-C2rbenzoxazolyl)-N-methyl^^ 
edic»cy]phenyl]-2-^henylthio)piDpanoate (L4Ig) and monopeto?^hthalic add 

5 magnesium salt hexahydrate (80% tech., 3.75g)^ in methanol (40mL) was heated at 
reflux for 48 hrs, then cooled and concentrated in vacuo. Hie residue was diluted 
with water (lOOmL), extracted with ethyl acetate (SxlOOmL) and the combined ethyl 
acetate solutions washed with water (2x200mL), brine (lOOmL), dried (MgS04) and 
evaporated. The residue was chromatographed on silica gel with 1% methanol in 

10 dichloromefliane as eluent to afford the tide compound, a viscous gum, which was 
used without further purification^ 
HNMRSCCDCta) 

3.13 (IH. dd); 3.31 (IH. dd); 33% (3H, s); 3.51 <3H. s); 3.92 (2H, t); 4.18 (IH, dd); 
4.20 (2H. t); 6.76 (2H. d); and 6.90-7.90 (IIH, complex). 

15 

MefhodB 

The tide compound was sdso prepared fitom methyl 2-(ben2enesuIphonyl)-3- 
(4-hydroxyphenyl)pi:opanoate by a procedure similar to that described in Example 13 
20 (Method A), and was identical to tiiat prepared by Metiiod A above. 

Bxamplelt 

2-^enzenesulphonyI)-3-{442-|N*C2-benzoxazoI^^ 
25 phenyQpropanoicacid. . / 




A mixture of methyl 2-Q)enzenesulphonyl)r3-[4-[2-[N*Q-baizoxazolyl)-N- 
30 methylamino]ediQxy]phenylpiopanoate (0.94g}, 10% aqueous sodium hydroxide 

solution (5mL) and methanol (15mL) was stirred at room temperature for 1 hr. Water 
(400mL) was.added and the mixmre extracted with dichloromethane (2x200mL): 
The aqueous layer was acidified to pH2 with concentrated hydrochloric acid and then 
extracted with ethyl acetate (3x200mL). the combined ethyl acetate layers w^e 
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washed with brine (200naL). dried (MgS04) and evaporated. The resulting soUd was 
recrystallised from ethyl acetate to afford the title compound, mp 193-6^1 
1h NMR 5 (DMSO-dg) 

3.00 (IH. dd); 3.15 (IH. dd); 3.20 (3a s); 3.86 (2H. t); 4.20 (2H. t); 4.45 (IH, dd); 
5 6.75-8.00 (13H, complexX and 13.20 (IH. broad, exchanges with D2O). 

Example 22 

3-[4-[2-(N-(2-BeiizoxazoIyl)-N-inethylamlno]ethoxy]phaiyI]-2- 
10 (phenylthio)propaiioic acid 




Hie title compound, mp 144-7X (dichloroniethane-hexane), was prepared 
15 from methyl 3-[4-[2-(N-^-benzoxazolyl)-N-methylamino]etiioxy]phenyl>2- 
(phenylthio)propanoate by a procedure similar to tiiat described for Example 21. 
lHNMR5(DMS0-d(;) 

3.00 (lH,dd); 3.15 (lH,dd); 3.20 (3H,s); 3.86 (2H.t); 4.19 (2H.t); 4.46 «H,dd); 6.81 
(2H.d); 6.90-7.40 (6H.complex); 7,60-8.00 (5H,complcx); and 13.25 (IH. broad, 
20 exchanges with D2O). 

Example 23 

Methyl 3-[4.t2.[N-(2-ben20xazolyl)-Nrmethylamino]ethoxyJphenyl].2-(4- 
25 methylphenylthio)propanoate 



o 




;»-Thiocresol (0.43 g) was added slowly to an ice-cooled, stined suspension of 
30 sodium hydride (60% dispersion in oil, 0. 14 g) in dry N. N-dimethylformamide (23 
mL) under N2. The mixture was allowed to warm tt> room temperature over 30 
minutes prior to the addition of a solution of metiiyl 3-[4-I2-(N-(2-benzoxazolyl)-N- 
methylamino]ethoxy)phenyl]-2-chloropropanoatc (1.31 g) in dry N, N- 
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dimethylfonnainide (16 mL) and the mixture was then left stiiring at room 
tempecature for a further 12 hrs. The reaction mixture was diluted widi water (375 
mL) brfore extracting with ethyl acetate (3 x lOQ mL). The combined ethyl acetate 
layers were washed with wa^ (3 x 100 mLX <Bed (MgS04) and evaporated. Ibe 
5 le^ue was chromatogtiaphed on alica gel uinng 60% hexane in ethyl acetate as 
eluoit to afford the tide conapdund which solidified on standing, mp 88.6-90. 1°C 
lHNMR5(CDCl3) 
- 2.32 (3H,s); 2.92-3.31 (2H,m); 3.34 (3H,s); 3,57 (3H,s); 3.76 (lH,dd); 3.93 (2H,t); 
4.22 (2H.t); 6.76-7.37 (12H,complex). . 

10 

Example 24 

3-[4*[2-|^-(2-BenzoxazolyI)-N-methylamino]ethoxy]pheny^^^^ 
mefhylphenylthio)propanoic acid 

15 



o. 




Methyl 3-[4-[2-[N-(2-benzoxa2X>lyl)-N-methylamino]etfiox 
methylphenylthio)propanoate (L21 g) was dissolved in a mixture of methanol (13.7 
mL) and tfetrahydrofuran (5.5 mL) prior to the addition df a 10% solution of sodium , 
hydroxide (2.2 mL). The reactidn was left stirring at room temperature for 18 hrs 
b^sre being diluted with water (100 mL). The aqueous solution was acidified to pH 
2 using hy(&ochIoric ftdd (2 M) then extraq^ with ethyl acetate (3 x 50 mL). The 
comtnned ethyl acetate layers were washed vnxh wat^ (4 x 100 mL), dried (MgS04) 
and evaporated. The product was reoystallised from.ediyl acetate/h^cane to afford 
the title compound, mp 136^6- 137.1*'C 
lHNMR5(CDCl3) 

2.32 (3H,s); 3.00-3.06 (2H,complex); 3.25 (3H^); 3.68-3.94 (5H.complex); 6.67-7.47 
(12H,complex); the exchangeable proton was not observed. 



wo 93/21166 

PCr/GB93/00735 

-37- 

Example 25 

Methyl 3-[4-[2-[N.(2-beiizoxazolyl)-N-methjrlaiiiino]etiioxy]phenyl].2-(4. 
in^hoxypbenylthio)propanoate 

5 

o 




The title compound was prepared as a gum from methyl 3-[4-[2-[N-(2- 
beiiroxazolyl)-N-methylamino]ethoxy]phenyll-2-chloropropanoateand 
10 4-methoxythiophenol by a procedure similar to that described in Example 23. 
lHNMR5(CDa3) 

2.91-3.10 (2H.m): 334 (3H.s); 3 J6 (3H.s); 3.69 (lH,dd); 3.79 (3H.s); 3.93 (2H.t); 
4.23 (2H,t); 6.77-7.41 (12H.coniplex). 



IS Example 26 



3-[4-[2-[N.(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2.(4. 
inethoxyphen^thio)propanoic add 



o 



20 




The title compound, mp 137.I.140.1°C (toluene) was prepared from methyl 
3-t4-[2-(N-(2-benzoxa2olyl>N-methylamino]ethoxy]phenyl]-2-(4- 
niethoxyphenylthio)propanoate by a procedure similar to that described in Example 
25 24. 

lHNMR5(CDa3) 

3.03 (2H.con>plex); 3.25 (3H.s); 3.67-3.90 (8H.complcx): 6.66-7.52 (12H.complex); 
9.00 (lH.broad,exchanges with D2O). 
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Example 27 

Methjl 5»[4-[2-|^-(2-beiizdxazoIyl)-N-meth^^^ 
chlorophen3rlthio)propanoate 

5 



o 




The tide compound was prepared as a gum from methyl 3^[4-[2-\N-(2^ 
beiizoxazDlyl)-N-methylamino]ethoxy]pheayl]-2-<:hloiopropanoa^ and 
10 4-ddoEOifaiophenoI by a procedure similar to that described in Example 23. 
lHNMR5(CDa3) 

2.94-3-15 (25^); 3.34 (3H,s); 3.58 (3H,s); 3.86 (lH.dd); 3.93 (2H.C); 4.23 (2H.t); 
6.n-7SJ (12H^mplex). 

15 Example 28 

3-[4-[2-lN-(2-Benzoxa2olyl)-N-methylamino]rthoxy]phenyl]-:2*(4- 
chlorophenylthio)propanoie add 



o 



20 




The tiile comi>ound, mp i56.H57.4*'C (toluene), was prepared from methyl 
M4-t2-D^<2-bcn2oxazolyl)-N^methylamino)ethoxyjphenyl]-2-(4- 
chlorophenylthio)propanoate by a procedure similar to that described in Example 24. 
25 lHNMR5(CDCl3) 

3.10 (2H,complex); 3.26 (3H,s); 3.64-3,94 (5H,complex); 6.67-7.48 (12H,complex); 
the exchangeable proton was not observed. 
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Example 29 



Methyl 3-[4-^[N.(2-baizoxazolyI)-N-ineUiyIainino]ethoxjr]phenyl-2>(2- 
propyIthio)propanoate. 



5 



o 




•OCH, 



The tide compound was prepared as a gum ham methyl 3-[4-[2-[N-(2- 
baizoxazolyI)-N-metbyIamino]ethoxy]phenyl]-2-chloroiffopanoate and 2- 
10 propanethiol by a procedure sinular to that described in Exanqile 23. 
lHNMRS(CDa3) 

1.26 (6H.m); 2.89-3.09 (3H.complex); 3.34 (3H,s); 3.51 (lH,dd); 3.65 (3^8); 3.93 
(2H,t); 4.23 (2H,t); 6.78-7.37 (SH^mplex). 

15 Example 30 

3-[4-[2-[N-(2-Benzoxazolyl)-N-methyiamino]ethoxy]pbenyl].2>(2< 
propyIthio)propaiioic add 



TTie title compound, mp 143.9- 144.8''C (toluene), was prepared from methyl 
3-[4-[2-(N-(2-benzoxazolyl)-N-mediylamino]ediOxy;b>henyl]-2-(2- 
pr(^yldiio)propanoate by a procedure similar to that describe in Example 24. 
25 lHNMR5(CDCl3) 



1.25-1.33 (6H,m); 2.89 (lH,dd); 3.06-3.18 (2H,complex); 3.30 (3H,s); 3.59 (lH,dd); 
3.78-4.06 (4H.complex); 6.72-7.36 (8H,compIex); the exchangeable proton was not 



o 



20 




obsoved. 



30 
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Example 31 

3-[4-[2-|N-Methyl-N<2-pyFidyI)anuno]ethoxy]phenyl]^^ 
add 



o 



5 




A solution of 5-[4-[2^1>r-methyI-N-(2-pyridyl)aimno]ethoxy]bra 
thiazolidinedione (£ur. Patent AppL, Publication No. 0306228) (3.4 g) in 10% 
aqueous sodium hydride solution (100 mL) was heated at reflux for 6 hrs. The 

10 mixtme was cooled and acidified pH 6 wdth dilute hydrochloric acid, then extracted 
with etiiyl acetate (2 x 100 mL), The combined ethyl acetate layers wo-e dried 
(MgS04) and evaporated. The iesidue was crystallised from methanol to afford the 
title conipound, mp 1I0-114**C 
lHNMR5(PMSO*d5) 

15"^ 2.83 (lH,dd); 2.98-3.07 (5H,complcx, reduces to 4H on exchange with D2O); 3.54 
(lH,dd); 3.88 (2H,t); 4.10 (2H,t); 6.58 (IH,dd); 6.67 (lH,complcx); 6.84 (2H,d); 7.13 
(2H,d); 7.51 (lH.complex); 8.06 (lH,dd); and 12.5-13^0 (lH,broad, exchanges witii 
D20)- 

20 Example32 

Methyl 3-[4-[Z«[N-(2-benzoxazolyI)-N-methylamino]ethoxy]phenyl]-^ 
pyridytthio)propanoafe 




Sodium hydride (60%^ dispersion in oil; 0.21 g) was added to a stured, ice- 
cooled solution of 2'mercaptbpyridine (0.57 g) in dry N J^-dimethylformamide (25 
mL) under nitrogen. The tnixture was stirred at OX for 1 hr prior to the addition of a 
30 solution of mctfiyl 3-[4-[2-[N-(2-benzoxazoIyl)-N-methylaminoJethoxy]phenyl]-2- 
chloropropanoate (2.00 g) in N,N-dimethylformamide (50 xnL). The resulting 
mixture was stirred at OX for 30 minutes, then heated at 80X for 18 hrs before being 
allowed to stand at ambient temperature for 48 hrs. 



wo 93^1166 



-41- 



PCr/GB93/0073S 



The bulk of the solvent was evaporatBd and the residue suspended in water (1 
L) and extracted with ediyl acetate (3 x 400 mL). Tlje combined ethyl acetate layeis 
were washed widi water (3 x 1 L) and brine (1 L). dried (MgS04) and cvapoiated. 
The resulting gum was chromatographed on silica gel widi a gradient of to 10% 
5 ethyl acetate in dichloromethane as eluent Subsequent fiinher chromatography oh 
silica gel with 1 .5% methanol in didiloromediane as duent afforded the title 
compound as a gum. 
lHNMR5(CDCl3) 

3.12 (lH.dd); 3.23 (lH.dd); 3.33 (3IU); 3.63 (3H,s); 3.92 (2H.t); 4.23 (2H.t); 4.81 
10 (lH,t); 6.79 (2H,d); 7.00 <2H.oomplex): 7.10-7.20 (4H,complex); 7.25 (lH.d); 7.35 
(lH,d); 7.45 (lH,dt): and 8.40 (IH/Id). 

Procedure 1 

15 Methyl 3-I4-[2-[N-(2-ben20xazolyI)-N-methylaralnolethoxy]phenyl]prx)panoate 

Sodium hydride (60% dispersion in oU. 2Jlg) was added portionwise to a 
20 stirred, ice cooled solution of methyl 3-(4-hydroxyphenyl)piDpanoate (l0.25g) in dry 
N.N-dimethylformamide (lOOmL) under a nitrogen atmosphere. The mixture was 
stirred for 40 minutes at room temperature prior to the addition of a solution of 2-[N- 
(2-benzoxazolyl)-N-methylainino]etfianol methancsulphonyl ester (Ew. Patent AppL, 
Publication No. 0306228) (15.39g) in N.N-dimethylformamide (150mL). The 
25 mixnire was heated at 80X for 23.5 hrs, cooled and concentrated in vacuo, then 

diluted widi water (IL) and extracted with ethyl acetate (3x400mL). The combined 
organic extracts were washed with water (2xlL) and brine (IL), dried (MgS04) and 
evaporated. The residue was chromatographed on silica gel using 1.5% etfiyl acetate 
in dichloromediane as eluent to afford the tide compound, mp 51-2'*C 
30 1h NMR 5 (CDCI3) 

2.58 (2H.t): 2.88 (2H.t); 3.34 (3H.s): 3.65 (3H.s); 3.93 (2H,t); 4.23 (2H.t); 6.81 
(2H,d); and 6.90-7.45 (6H,complex). 
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Procedure 2 

Methyl 2-(cliIoro-3-(4-hydro7Vpheiiyt)propanoate 

A solution of boron tnbioniide * dimethyl sulphide con^ilex C9.4g) in 
dichloromediane (lOOmL) was added over 10 nunutes to a stined, ice cooled soludon 
of methyl 3-(4-ben^I6xyl)phenyl-2-chloiopropanoate (6,08g) {Intemano fud Patent 

10 iSppZ., Pubttcation iSfo. WO 9101337) in dichloromethane (50mL). The tnixnire was 
stirred at 0**C for 30 nunutes, heated at reflux for a furthdr hour, then cooled and 
diluted with water (300mL). The layers were separated and die aqueous layer 
extracted with dichloromethane (2xl00mL). The combined organic layers were 
washed with water (2x200mL), dried (MgS O4) and evaporated. The residue was 

15 chromaiographed on silica gel with 1^% methanol in didiloromethane as eluenc to 
afford the tide compound, mp 57-9^C. 
lHNMR5(CDCl3) 

3,11 (lH4d); 3^8 (IH,dd); 3-73 (3H,s); 4.40 (lH.t); 531 (IH^, exchanges widi 
D2O); 6J7 (2H,d); and 7.07 (2H,d>. 



Procedures 

Methyl E-3-[4-[2.|N-methyl-N-(2-pyridy0amino]ett^ 

^COjCHa 




25 

A solution of trimethyl phosphonoacetate (5.5mL) in dry tetcahydrofuran 
^mL) was added slowly to a cdoled (cardice-acetone bath) suspension of sodium 
hydride (60% dispersion in oil, 1.34g) in tctrahydrofuran (lOOmL) under a nitrogen 

30 atmosphere such that the temperature of the reaction mbeture remained between 0®C 
and lO'^C during the addition. The resultant slurry was flien cooled in an ice bath and 
stirred for 10 minutes pridr to die adcfition of a solution of 4-[2-[N-methyl-N-(2- 
pyridyl)amino]etfioxy]ben2aldehyde (8.3g) (Eur, Pment. AppL, Publication No, 
0306228) in tetrahydiofuran (lOOmL). The nuxtuie was stirred at room temperature 

35 for 20 hrs. tiien quenched witfi brine (lOmL) and concentrated in vacuo. The residue 
was suspended in brine (SOOmL) and extracted with dichloromethane (3x300mL), and 
the combined organic layers washed with water (IL) and brine (IL), dried (MgS04) 
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and ev^ioratBd. The lesidae was chromatographed on silica gel with 1% methanol u 
dichloitmiethane as duent to affoid the tide compound, mp 93-S°C 
(dichloTomediane-hexane). 
lHNMR6(CDCl3) 

5 3.15 (3H,s); 3.80 (3H,s); 4.00 (2H,t); 4.27 (2H,t); 6.35 (IFW); 6.60 (2H.oomplex); 
6.93 (2H.d); 7.10-7.80 (4acomplex); and 8.23 (liid). 

Procedure 4 

10 Methyl 3-(4-[2-[N-methyl.N.(2.pyridyl)amlno]ethoxy]phenj'I]propanoate 

Methyl E-3-[4-[2.[N-mcthyl-N-(2-pyridyl)amino]ethoxy]phenyl]prop-2- 
15 enoate (7.00g) was suspended in medianol (220mL) and hydrogenated over pladnum 
(IV) oxide catalyst (0.44g total) for a total of 28 hrs. The mixture was filtered 
through filter aid and the solvent evaporated. The residue was chromatographed on 
siUca gel with 1% methanol in dichloromethane as eluent to afford die title compound 
as a gum which was used without further porification. 
20 lHNMR5(CDa3) 

2.57 (2H.t); 2.87 <2H.t); 3.14 (3H^); 3.65 (3H,s); 3.96 (2H,t); 4,14 (2H.t); 6.52 
(2H.complex); 6.81 (2H4); 7.07 (2H,d); 7.43 (lH,complex); and 8.14 (lH,ddd). 

Procedure 5 

25 

Methyl 4-[4-(2.(N.(2-ben20xaw)lyl).N.methylamino]ethoxy]phenyllbutanoate 




The ride compound, an oil, was prepared from methyl 4-(4- 
hydroxyphenyObuianoate by a procedure similar to that described for Procedure 1 
lHNMR5(CDCl3) 

2.00 (2H,complex); 2.32 (2H.t); 2.61 (2H.t); 3.35 (3H.s); 3.70 (3H,s); 3.95 (2H,t): 
4.27 (2H,t); and 6.80-7.50 (8H.complex). 
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TTic title compound, mp 117-9X (dichloromcthane-hexanc) was prepared 
ficoxn mctfayl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylaimno]et^^ 
5 by a procedirodinilarta that described in Exarnple 6. 
lHNMRS(DMSO-d^ 

2.46 (2H.t); 2.74 (2H.t); 3.22 (3H,s); 3.87 (2H.t); 4.21 (2H.t); 6.83 (2H,d); 6.90-7.40 
(6H,CompIex); and 12.07 (IH, broad^ exchanges witii D2Q). 

10 Procedure 7 

3-[442-IN-(2-Benzoxa2»lyI>N-methyIamino]ethoxy]phm3l]-N,^^^ 
dimethylpropanamide 



15 




Triethylamine (0w4 mL) was added to an ice-cooled solution of 3-[4-[2-[N-(2- 
benzQxazolyl)-N-methylaniinolethoxy]phenyl]propanoic acid (1,00 g) in dry 
tetrahydiofuran (20 mL). The mixture was sdrred at 0**C during the addition of 

20 freshly distilled methyl chloroformate (0.25 mL), and stirring continued at Ais 
tempecature for 45 minu^ prior to the addition of a solution of dimediylaxnine in 
industxial methylated spirit 00% w/v; 20 mL). The nuxture was stirred at room 
temperature for 20 hrs then evaporated. The reddue was suspended in water (100 
mOL). E&yl acetate (200 mL) and brine (100 mL) were added, the Izyexs were 

25 s^aiated and the aqueous layer extracted with ^yl acetate (2x200 nd;^). The 

combined ethyl acetate soludons were washed widi brine (500 niL), dried (MgS04) 
and evaporated. The resuldng gum was chromatographed on silica gel with 1% 
methanol in dichlpromediane as eluent to afford a gum which crystallised on standing 
to afford the tide compound, mp lOS-S^'C 

30 lHNMR6(CDa3) 

2.56 (2H,t); 2.91 (2H,t); 2.91 (2H,s); 2.93 (3H,s); 3.34 (3^5); 3.93 (2H.t); 4.23 
(2H,t); 6.80 (2H,d); and 6.90-7.35 (6H,complcx). 



35 
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Procedure 8 



Methyl 3-(4-benzyloxy)phenyl-2-(niethyUhio)propanoate 




CQ^CH, 



SCH3 



5 



A solution of methyl 3-(4-benzyloxy)phenyl-2-chloiopropanoate 
{International Patent AppL, Publication No. WO 9101337) (12.2g) in methanols 
tetrahydrofuran (1:1 vA^; lOOmL) was added to a stirred solution of sodium 

10 thiomethoxide (5.64g) in methanol (50mL) at nx)m temperature. The mixture was 
stirred at room temperature for 30 minutes, refluxed for 3 hours then cooled and 
concentrated in vacuo^ The residue was diluted with water (500mL), extracted with 
ethyl acetate (3xS00mL) and the combined ethyl acetate layers washed with water 
(3xS00mL)» brine (SOOmL), dried (MgS04) and evaporated. The resulting gum was 

15 chipmatographed on silica gel widi dichloromethane as eluent to afford the title 
compound, mp 59-60**C 
lHNMR5(CDCl3) 

2.15 (3H, s); 2.70-3.40 (3H. complex); 3.65 (3H. s); 5.00 (2H, s); 6.90 (2H. d); 7.15 
(2H. d); and 7,40 (5H, s). 

20 

Procedure 9 

Methyl 3-(4*hydroxyphenyl)-2-(methyUhio)propanoate 



A solution of boron tribromide - dimethyl sulphide complex (14.9g) in 
dichloromethane (200mL) was added slowly to a stirred, ice-cooled solution of 
metiiyl 3-(4-ben2yloxy)phenyl-2-(methylthio)propanoate (7.53g) in dichloromethane 
30 (200mL) under a nitrogen atmosphere. The mixture was warmed slowly to reflux. 



was diluted with water (lOOmL) and exffaaed with ethyl acetate (3x500mL). Hie 
combined organic solutions were washed with water (3x500mL), brine (500mL), 
dried (MgS04) and evaporated. The residue was chromatographed on silica gel with 



25 




refluxed for a further 3 hours, then cooled and concentrated in vacuo. The residue 
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1% methanol ia cficMonnediane as eluent to afford the tifle compound; ja gum which 

was used without fuith^ purification. 

lHNMR5(CDCl3) 

2.17 (3H, s); 2.75-3.70 0H, complex); 3.70 (3H, s); 5.20 (IH, broad, cxchanges.with 
5 D2O): 6.70 (2H,d); and 7-07 (2H.d). 

Procedure 10 



3-(4-BenzyIoxy)phenyl-2-chlQropropanamide 




A mixture of methyl 3-(4-benzyloxy)phenyl-2^chloropropanoate 
irmernational Patent AppL, Publication No. WO 9101337) (12.0g), tetrahydrofiiran 

IS (240niL), methanol (240niL) and aqueous ammonia solution (specific gravity 0.88; 
240niL) was sdried at room temperature for 2.5 hrs. The organic solvents wer«^ 
evaporated ia vacuo and the residue extracted with dicbloromediane (3x600naL). The 
combined dicUoromethahe solutions were washed with dilute hydrochloric add 
solution (IL), water (2xlL) and brine (IL), dried (M:gS04) aiid eva^rated. The 

20 le^due was chromatographed on silica gel with 1% methanol in diddoromethane as 
eluent to afford the title compound, mp 13 1-2®C 
lHNMR5(DMSO-d5) 

2.93 (IH, dd); 3.18 (IH, dd); 4.44 (IH, t); 5.06 (2H, s); 6.93 {2H, d); 7.15 (2H, d); 
7.31 (IH, s. exchanges with D2O); 731-7.50 (5H, complex);.and 7.62 (IH, s. 
25 exchanges with D2O). 

Procedure II 



3-(4-Ben^loxy)phenyI-2-(methyIthio)propanamide 




wo 93/21 166 

PCr/GB93/00735 

-47- 

A mixture of 3-(4-benzyloxy)phenyl-2-diIoioprcq>anainide (9.9g), sodium 
diiomethoxide (4.6Sg). tetrahydraftnan QOOmL) and methanol (lOOmL) was heated 
at reflux for S his, dien allowed to stand at room tenqierature for a farther 17^ hn 
before being conceniratBd in vacuo. The residue was diluted witfi water (IL), 
5 extracted with dichloromethane (2xlL) and the comlnned dichlmomethane layers 
washed with water (3xlL), biine (IL). dried (MgS04) and evaporated. The residual 
solid was chromatogr^hed on silica gel with 1% dichloromethane as duent to afford 
■ the title compound, mp 108-1 lO'C 
1HNMR5(CDQ3) 

10 2.10 (3H. s); 2.88 (IH. dd); 3.22 (IH. dd); 3.38 (IH, t); 5.02 (2H. s); 5.84 (IH, broad, 
exchanges with D2O); d.36 (IH. broad, exchanges widi D2O); 6.90 (2H, d); 7.15 
(2H, ay, and 7.25-7.50 (5H, complex). 



Procedure 12 

15 

3-(4-HydroxyphaiyI)-2-(methyIthio)propanamide 




The title compound was prepared from 3-(4-ben^loxy)phenyl-2-: 
20 (methylthio)prq>anamide (5.6^ by a procedure similar to that described for 
Procedure 9. 

lHNMR5(DMSO-d6) 

2.05 (3H, s); 2.65 (IH, dd); 2.99 (IH. dd); 3.30 (IH, dd); 6.64 (2H, d); 6.87 (IH. s. 
exchanges with D2O); 6.98 (2H, d); 7.30 (IH, s, exchanges with D2O); and 9.17 (IH, 
25 s, exchanges with D2O). 

Procedure 13 



2-[4-[2-{N-(2-Benzoxazolyl)-N-inethylaniino]ethoxy]benzyl]perhydro-1.4- 
30 thia^n-3H>ne 
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Method A 

Sodium metho»de (0.62g) was added portionwise to an ice cooled, stirred 
solution of aminoediancdiiol hydrochloride (1.31g) in me&anol (lOniL). and the 

5 resulting slurry stined at d^^C fcM* 10 minutes prior to the addition of a solution of 
methyl 3-[4-P-|JJ-(2-benzoxazolyl)-N-methylamino]etiioxy]-phenyl]-^ 
bromopropanoate (l-25g) in methanol (15mL). The mixture was heated at reflux for 
5 hrs, then cooled and stirred at rooni temperature for a further 18 hrs before being 
concentrated in vacuo. The residue was diluted vdth water (300mLX retracted with 

10 ethyl acetate (SxlOQnoL) and the combined ediyl acetate layers washed with water 
(3x200mL), brine (200niL), dried Q^gS04) and evappra^* Theiedduewas 
chrotnatographed on silica gel with ethyl acetate as ehient to afford the tide 
compound, a foam, mp 57-63^C 
IHNMR5 (CDCI3) 

15 2.70 (2H. complex); 2.90 (IH, dd); 3.34 (3H, s); 3.40 (IH. dd); 3.53 (2H. complex); 
3.65 (IH, dd); 3.94 (2H, t); 4.25 (2H, i); 6.19 (IH, exchanges witfi D2O); 6.83 (2H, 
d); and 6.95-7.40 (6H, complex) 

Methods 

20 

The tide compound, identical with that prepared by Method A, was prepared 
firom 2-(4-hydroxybenxyl)perhydro-l,4-thiazin-3-one by a procedure dixular to that 
described in Procedure I;. 

25 Procedure 14 

2-(4-Ben^lo30^benzyl)perhydro-l,4-thiazin-3-one 



O 




30 

Methyl 3-(4-benzyloxy)phenyI-2-chloropropanoate (fnternadonal Patent 
AppL, Pablicaiion No^ WO 9101337) was reacted with aminoethanethiol 
hydrochloride in a manner analogous to that described in Procedure 13 (Metiiod A). 
The crude product was chromatographed on silica gel witii 1.5% methanol in 
35 dichloromethane as eluent to afford the title compound, mp 126-8''C 
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iH NMR 5 (CDQa) 

2.65-3.10 (3H, complex); 3.40-3.80 (4H, complex); 5.07 (2H, s); and 6.90-7.60 (lOH. 
complex, reduces to 9H on shaking with D2O). 



5 Procedure 15 



2-(4-HydroxybenzyI)perbydro-l,4-thiazin-3-one 



O 




10 

The tide compound, a foam mp 50-53°C was prepared ftom 2-(4- 
baizyloxyben^l)peifaydTo-l,4-thiazin-3-one by a pnxxdure similar to diat described 
in Procedure 9. 

1h NMR 5 (CDa3 : DMSO-di; 1:1 v/v) 
15 2.40-2.80 (3H, complex); 3.05-3.70 (4H, complex); 6.67 (2H, d); 7.02 (2H, d); 7.75 
(IH. broad, exchanges witfi D2O); and 9.00 (IH, broad, exchanges witfi D2O). 

Procedure 16 

20 Methyl 2-(benzenesuIphonyI)>3-(4-benzyloxyphenyI)propanoate 




A mixture of methyl 3-(4-benqrloxyphenyl)-2-chloropropanoate 
25 ilnternadonai Patent AppL, Publication No^ WO 9101337) (0.50g), sodium 

benzenesulphinate (fi.29g) and dry N jNl-dimethylfoimamide (25mL) was heated at 
80*C for 24hrs. The mixture was cooled and diluted with water (500mL), then 
extracted with dichloromethane ^x25QmL). The combined organic solutions were 
washed with water (2x250mL) and brine (250mL). dried (MgS04) and evaporated. 
30 The residue was chromatogri^hed on silica gel with dichloromediane as eluent to 
afford the tide compound. 
NMR5(CDCl3) 
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3.15 (IH, dd); 3.33 (IH, dd); 3.53 (3H, s); 4.17 (IH, d<0; 5100 (2H. s); 6.85 (2H, d); 
7.03 (2H. d); and 7.25-7.90 (lOH, complex). 



5 



Procedure 17 

Methyl 2^(benzenesiilphoiiyl)-3-(4-hydroxyphenyI)propanoate 




10 The tide compoand, a gum, was prepared froin inediyl 2-(benzenei5Dlphonyl)- 

3-C4-benzyloxyptienyl}propanoate by a method simflar to diat described in Procedure 
9. 

lHNMR5(CDCl3) 

- 3.13 (IH, dd); 3.33 (IH, dd); 333 (3H, s); 4.16 (IH. dd); 4.82 aH, s. exchanges with 
15 D2O); 6.72 (2H, d); 6.98 (2H. d); 7.55-7.80 (3H, complex); and 7.90 (2H, d). 
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Obese Mice, Oral Glucose Tolerance Test 

5 C57bll/6 obese (ob/ob) mice were fed on powdered oxoid diet After at least 

one weelc» the mice continued on a powdered oxoid diet or wa:e fed powdered oxoid 
diet containing the test compound After 8 days on the supplemented diet all of the 
mice were fasted for 5 hours prior to receiving an oral load of glucose (3 g/kg). 
Blood samples for glucose analysis were taken 0, 45, 90 and 135 minutes after 
10 glucose administradon and the results appear below as the percentage reduction in 
area under Ae blood glucose curve where test compound treated groups are compared 
with the control groups. 8 mice were used for each treatment 

Activity table 

15 

Example No. Level in diet (pjnoLkg' % Reduction in area 

^ of diet) under blood glucose 

curve 



1 


1000 


45 


2 


1000 


55 


3 


1000 


58 


4 


3000 


55 


5 


3000 


42 


6 


1000 


55 


7 


1000 


51 


8 


1000 


58 


9 


1000 


58 


10 


1000 


60 


11 


1000 


60 


13 


3000 


43 


14 


1000 


45 


15 


3000 


31 


16 


2000 


49 


17 


3000 


30 


18 


300 


44 


19 


300 


63 


21 


1000 


27 
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22 3000 54 

24 300 58 

26 1000 65 

2» 1000 66 

30 30a - 57 

31 1000 50 

32 1000 59 
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1. A compound of formula (I): 



3d 



A— X (CH^X,— O ^a"" A—OOJR 



(D 



or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof, and/or 

a pharmaceutically acceptable solvate thereof, wherein: 
10 represents a substituted or unsubstituted aromatic heterocyclyl group; 

A^ represents a benzene ring having three optional substituents; 

a3 rqiresents a moiety of formula -(CH2)ni-CHRl- wherein r1 represents a halogen 

atom or a moiety of formula S(0)pA^ wherein A^ represents hydrogen, substituted or 

unsubstituted alkyl, aiyl, aralkyl, alkylcarbonyl or an aromatic heterocyclyl group and 
15 p rq)vesents zero or an integer 1 or 2 and m represents zero or an integer in the range 

of from 1 to 5, or a3 represent a moiety of formula -CH=CR1. wherein is as 

defined above; 

rqiresents OR^ wherein r3 represents hydrogen, alkyU aryl or azalkyl, or R^ 
represents-NR^R^ wherein R^ and r5 each independently r^resent hydrogen or 
20 alkyl or R"* and r5 together with the nitrogen atom to which they arc attached forai a 
heterocyclic ring; 

X represents O, S or NR wherein R represents a hydrogen atom, an alkyl group, an 
acyl group, an aialkyl group wherein the aryl moiety may be substituted or 
unsubstituted, or a substituted or unsubstituted aryl group; and 
25 n represents an integer in the range of from 2 to 6. 

2. A compound according to claim 1, wherein A^ represents a moiety of formula 
(a),(b)or(c): 




(a) (b) (c) 

wherein: 

and each indqiendendy rqiresents a hydrogen or halogen atom, an 
alkyl or alkoxy group or a substituted or unsubstituted aiyl group or when R^ and R^ 
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arc each attached to adjacent caibon atoms, then and R7 together with the carbon 
atoms to which ihsy are attadied form a benzene ring wherein each carbon atom 
xepiesented by and together may be suhsdtuted or un$ubsdtuted; and in die 
moieQr of fomnila (a) 
5 represents oxygen or su^hur. 

3. A compound according to daim 1 or claim 2, wherdn represents • 

ch=cr1-. 

10 4. A compound according to claim 1 or claim 2, wherein A^ represents 

5. A compound according to^^ one of claims 1 10 4» wherein R^ represents 
chlorine. 

15 

6. Acompouiidaccotding toanyoneofchurris l to 4, wheremR^ represents a 
moiety S(0)pA4: 

7. A compound according to claim 4,^ who^in A^ is iso propyl or phenyL 

20 

8. A compound according to any one of claims 1 to 7, wh^rin R^^ tepresoits 
0R3. 

9. A con^und according to any one of claims 1 to 8, wherein R^ represents 
25 hydcogm or alkyL 

10. A compound according to claim 1 selected from the list consisting of : 
methyl 3-[4-[2-[IH2-benzoxaiEolyl)-N-methylamm 
chloropropanoate; 

30 methyl 3-[4-[2-[N-(2-ben20xazolyl-N-methylaimno]ethoxy]phenyl]-2- 
bromopropanoate; 

methyl 3-[4-[2-P^-(2-benzoxazolyl)-N-methylamino]ethox 
iodopiopanoate; 

inediyl 3-[4-E2-(N-inethyl-N-^-pyridyl)aimno]et^^ 
35 mediyl 4-[4-[2-|N-(2-benzoxazolyl>N-methylanMno)etfio3^^ 
chlorobutanoate; 

3.[4-P^[N-P^benzoxa2olyl)-N-methylaiiuno]ethoxy]phenyll-2-c^^ 
^[4-[2*[N-^benzoxazolyl>N-mediylarxiino]ethoxy]phenyl]-2^ 
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3-[4-[2-[NK2-beiizoxazolyl).N-methylainino]ethoxy]p 
dimethylpiopanaimde; 

ethyl 3-[4-[2-[N*Q-bcnzoxazolyl)-N-methylainino]ethoxy]phenyl]-2- 
fiuorppiopanoate; 

5 3-[4-[2-[N-(2-benzoxazo]yI)*N-methyIamino]ethoxy]phenyl]-2-fluoio^ acid; 
3-[4-[2-[N-<2-benzoxazolyI)-N-mediylamino]ethoxy]phenyl]-2*fl 
ethyl (E)-3-[4-[2-[N-(2-ben2»xa2olyI)-N-niethylaniino]ethoxy]^^^ 
fluoropiopenoate; 

methyl 3-[4-P-[N-(2-benzoxazolyl)-N-methylainino]ethoxy]phenyl]-2- 
10 (metfaylthio)propanoate; 

3-[4-[2-IN-(2-bra20xa2olyl)-N-methylamino]eihoxy]phenyl]-2(methyltMo)pro 
acid; 

3-[4-[2-^K2*benzoxazolyl)-N-methyIanuno]ethoxy]phenyl]-2-(^^ 
propanamide; 

15 3-[4^[2r[N-<2-benzoxazDlyl>N-mediylaiiiino]ethoxy]phenyl]-2-iner^ 
add; 

methyl 2-(acetylthio)-3-[4-[2-[N-(2-beiizoxa2olyl)-N-methylamino]- 
ethoxy]phenyl]piopanoate; 

3-[4-t2-[N-(2-benzoxazolyI>N.methylamino]ethoxy]phenyl]-2-(2- 
20 aiiiinoethylthio)piopanoic acid; 

methyl 3-[4-[2-[N-(2-ben20xazolyl)-N-mcthylamino]ethoxy]phenyl].2- 
(phenylthio)propanoate; 

mediyl 2-(beiizenesulphonyl>3-[4-[2-[N.(2-ben20xazolyI>.N- 
mediylamino]ethaxy]phenyl]piopanoate; 
25 2-(ben2»nesulphonyl)-3-[4-[2-[N-<2-bciizoxazolyl)-N-methyl^ 
phenyl]propanoic add; 

3-[4-[2-[N-(2-benzoxa2olyl).N-methylamino]ethoxy]phenyl]-2- 
(phenylthio)propanoic add; 

mediyl3-(4-[2-[N-(2-bcii2»xazolyl)-N-methylamino]ethoxy]^^ 
30 methylphenylthio)piopanoate; 

3-[4-[2-[N-(2-ben2oxa2olyl)-N-methylamino]etfioxy]phcnyl]-2-(4- 
metfaylphenyldiio)propanoic add; 

methyl 3-[4-[2-[N-(2-benzoxa2olyl).N-methylamino]erhoxy]phenyll-2-(4- 
methoxyphenylthio)piopanoate; 
35 3-[4-[2-[N-(2-benzoxazolyl)-N-mcthylamino]ethoxy]phenyl]-2-(4- 
methoxyphenylthio)piopanoic add; 

methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]eihoxy]phenyl]-2-(4- 
chlorophenylthio)piopanoate; 
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3-[4-[2-£N-(2-benzoxazolyl>^N-mcthylaminoIethoxy]pheny 
• ch]orophenylthio)ptppanoic add; 
methyl 3^[4-[2-[N-(2-bcnzoxazolyI)^N-methylam 
piopyltiiio)piopanoate; 
S 3-[4-[2-EN-(2^ben20xazolyl)-N-methyIain^ 
propyldiio)propanoic add; 

3*[4-[2-[N-mcthyl-N<2-pyridyl)anuno]etho^^ add; 
and 

methyl 3^[4-[2-P^-(2-benzoxazoIyl)-N-methylamino]ethoxy]phenyI]-2-^^^^ 
10 pyridylthio)piopanoate; or a tautomeric form thereof and/or a phaimaceutically 
acceptable salt drncof, and/or a phamoaceutically acceptable solvate ifaeieof 

11. A process for the ptepaiaticm of a compound of formula (!>> or a tautom^c 
fomi ihemf, and/or a phannaceutically acceptable salt diereof, and/br a 
IS phaimaceutically acceptable hydrate thereof, whidi process comprises: 

a) reacting a compound of formula QI): 

R— A— A— CO.R 

20 (H) 

wherdn R^, R^, and A^ are as defined in reladoa to formula 0) aind R^is a 
moicQr convo^le to a moiety of formula (f): 

25 Al.X-(CH2)n-0 (0 

wherdn A^, X and n are as defined in relatipa to formula Q, with an appropriate 
reagent capable of converting to the said moieQr (£); 

30 b) for the preparation of a compound of formula (IX wheiein A^ ' represents a 
mdety of formula -(CH2)in-CElRl- wherein R^ represrats the above d^ined moiety 
S (0)p A^ and m is as defined in relation to formula (I)» by reacting a compound of 
formula (Vn): 



35 



A —X—-{C^,--<>—A—{CH,)^—CH^—CO — fl^ 

cvn) 
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wherein A*, A^, X, m and n areas defined in relation to fonnula (I), r12 ^ 
defined in relation to fonnula (IV) and represents a leaving group, with a 
compound of the above defined formula (V): 



c) for the preparation of a compound of fonnula (I) wherein a3 represents a 
moiety of formuU (CH2)n,-CHRl. wherein r1 represents a halogen atom, by 
deprotecting a compound of foranila (VII) wherein r12 is a protected fonn of r2 and 
is halogen; 



d) for the preparation of a compound of fonnula (I) wherein A^ represents a 
moiety of fonnula (CH2)ni-CHRl- wherein r1 represents a halogen atom, by 
halogenating a compound of formula (Vm): 



15 



A ^ <C^y„ O-A* (CHJ^— CHj— CO R* 

(vnD 



an 



whenan A^, a2 r12, X, m and n are as defined in relation to fonnula (VII), with 
appropriate halogenating agent, and thereafter if required canying out one or more of 
the following optional steps: 

20 (i) convCTting a compound of formula (D into a fiirther compound of fonnuhid); 

(ii) removing any protecting group; and 

(iii) pnspaiing a pharaiaceutfcally acceptable salt of a compound of fonnula (I) 
and/w a phaimaceutically acceptable solvate thereof. 

25 12. A process for the preparation of a compound of fonnula Q) or a tautomeric 
fonn th«aeof and/or a phannaceuticaUy acceptable salt thereof, and/or a 
phaimaceutically acceptable solvate thereof, which process comprises reacting a 
compound of the above defined formula (XI), witfi a reagent capable of fonning a 
moiety .a3'<X>r2 from the -CHO group wherein a3' is .CH=CR1- wherein r1 is 

30 as described above and r is an integer 1 to 3; and thereafter if required carrying out 
one or more of the following optional steps: 
® reducing the compound so formed; 

Cii) converting a compound of formula (I) into a further compouiTd of formula (I); 
Oil) removing any protecting group; and 

35 (iv) preparing a phannaceutically acceptable salt of a compound of fonnula a) 
and/OT a phannaceuticaUy acc^table solvate diereof. 
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13. A process for preparing a compound of formula (I) wherein represents a 
moiety of formula •(CH2)ni-CHRL wherein r1 iqixesents Ae above defined mcnety 
S(0)pA^ and m is as defined in relation to formula <I),or a tautomeric form Aereof« 
mdfor a phamiaceuticaily acceptable salt thereof and/or a pharmaceudcally 
5 acceptable solvate thereof which process conopiises hydroly^g a compound of 
fonnida(7^: 

^0— NH 

^ CO 

(XV) 

10 wherein A^, A^^, X, m and n are as defined in relation to formula (I) to provide a 

compound of formula (J) wherein is SH and is OH; and thereafter* if required* 
carrying out one or more of the following optional steps: 

(i) converting a compound of formula (I) into a further compound of formula (I), 
in particular convoting R^ is SH into anodier R^ and/or . converting R^isOH 
15 into another r2; 

Gi) removing any protecting gnnq); and 

OSQ ^paring a pharmaceutically acceptable salt of a Compound of formula 
and/or a pharmaceutically acceptable solvate thereof. 

20 14. A pharmaceutical composition comprising a compound of the general formula 
® » or a tautomeric form thereof, or a pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate thereof, and a pharmaceutically acceptable 
carrier therefor*. 

25 15. Acompoundbf forncnda(Q,OTatautoniericfomitfa|^^ 

phannaceutically acceptable salt thereof and/or a pharmaceutically acc^table solvate 
thereof for use as an active therapeutic substance. . 

16. A compound of formula (I), or a tautomeric form thereof and/or a 

30 pharmaceutically acceptable salt thereof and/br a pharmaceutically acceptable solvate 
thereof, for use in the treatment of and/or prophylaxis of hyperglycaemia, 
hyperlipidaemia, hypertension, cardiovascular disease arid certain eating disorders. 

17. A method for the treatment anchor prophylaxis of hyperglycaemia, 

35 hyperUpidaenua, hypertension, cardiovascular disease and eating disorders in a 
human or non-human mammal which comprises administmng an effective, 
non-toxic, amount of a ccHnpound of the general formula (I), or a tautomeric form 
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thereof and/or a phannaceudcally acceptable salt thereof and/or a phannaceutically 
aceq)table solvate thereof to a human or non-human mammal in need thereof. 

1 8. The use of a compound of formula (I), or a tautomeric form thereof and/or a 
5 pharmaceutically acceptable salt thereof and/or a phannaceutically acceptable solvate 
thereof, for the nianuf acture of a medicament for die treatment and/or prophylaxis of 
hyperglycaemia, hyperlipidaeroia, hypertension, cardiovascular disease or certain 
eating disordi^ 
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